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Avoid the production slumps and poor work that 
always result from “hot weather fatigue.”” Men work 
better in moving air. Coppus Heat Killers move more 




















air at less cost — direct the air onto the job — and 
prevent re-circulation of stale air. They are Coppus 
“Blue Ribbon” Products that can stand plenty of use 
and abuse. 
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RUN... DON’T WALK... ~ 
TO NEAREST EXIT et t 
picture 
Noxious fumes and foul gases run away fast from a engine 
Coppus Cable Manhole and Tank Ventilator. Its er 
powerful draft quickly clears the air in a tank or 
manhole — keeps fresh air circulating so men can 
work without discomfort. Large volume through HE 
small outlet. Usable anywhere. Look for the “Blue Rin 
Ribbon!’’ That’s the stamp of dependability you Tonnes 
can bank on. DON'T LET EQUIPMENT — 
GET “HOT-HEADED!” pes 
C 0 : : U S Over-heated electrical equipment, like a simulte 
hot-headed man, can cause a lot of trouble. interme 
Keep motors, generators and wires cool and nee 
on the job with Coppus Blowers! They leading 
supply the needed amount of cooling air at series 0 
all times. Initial cost is moderate, and they all pha: 


are dependable as the famous ‘Blue 


COPPUS 


Ribbon”’ indicates. 








To Coppus Engineering Corp., 245 Park 
Avenue, Worcester, Mass. Sales offices 
in Thomas Register. Other ‘‘Blue Ribbon”’ 
Products in Sweet’s Catalog. 
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ON THE COVER 


UR cover picture was taken in the 
Apalachia Tunnel, which is described 
in our first article. At the point shown, 
which is near the downstream end of the 
tunnel, the 20-foot bore divides into two 
14-foot sections leading to the penstocks 
through which the water will drop 216 
feet to the powerhouse turbines. In the 
picture are Frank J. Kish, TVA tunnel 
engineer, and Roy Kees, assistant tunnel 
superintendent. The photograph was 
taken by Richard T. Jackson. 
e 
IN THIS ISSUE 
HE Apalachia Project on the Hiwassee 
River is the first undertaking of the 
Tennessee Valley Authority that involves 
extensive tunneling. Because of the im- 
portance of starting power generation as 
soon as possible, the 8-mile bore was laid 
out so that work could be conducted 
simultaneously at one end and at four 
intermediate points. Rapid progress is 
being made, and the final section will be 
holed through sometime next fall. Our 
leading article, which is the second in a 
series on current TVA activities, describes 
all phases of the $50,000,000 project. 
* 
SS: which is plentiful in America 
scarce in some parts of the globe, 
is the subject of our second article. Salt 
has grown from an article of household 
use to an important raw material for the 
chemical industry. From it are derived 
= products that affect our daily 


A LMOST everybody nowadays “reads” 

i and many magazines do a 
good job of printing them. Lots of times 
they get valuable assistance from a photo- 
tetoucher, whose little-known work is 
described in a short article by J.F. Nesbitt. 
The author is responsible for the layout 
and artwork of this publication. 


. 

A SHORT article tells how the Govern- 

t built homes for 3,000 families 

of workers in aircraft plants on the Pacific 
Coast at a cost of $3,000 per unit. 

ae 

E narrative Let’s Go Fishing should 

have a wide appeal at this time of the 

year. It is true, of course. 
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The Apalachia Project of the TVA 
2. H. Vivian 


MONG the extensive current con- 

struction activities of the Tennes- 

see Valley Authority, the Apala- 
chia Project merits special attention be- 
cause it includes a greater variety of hy- 
draulic features than any previous TVA 
undertaking. A $20,000,000 job, it will 
consist of a concrete dam 150 feet high 
from which water will flow through more 
than 8 miles of conduit and then drop 
through two penstocks to the turbogen- 
erators. The structure will be located on 
the Hiwassee River, 66 miles upstream 
from the point where it enters the Ten- 
nessee and approximately 10 miles down- 
stream from Hiwassee Dam, which was 
started in July, 1936, and began generat- 
ing power in May, 1940. Well along to- 
wards completion upstream from Hiwas- 
see are Chatuge and Nottely dams. After 
passing through the turbines in the Apala- 
chia‘power plant, the waterwill be returned 
to the Hiwassee River. The Apalachia 
dam site is in Cherokee County, North 
Carolina, while virtually all of the con- 
duit and the powerhouse will be in Polk 
County, Tennessee. The project is a part 
of the second emergency program of the 
TVA, and is being rushed to completion 
to make available as soon as possible the 
block of power that it will contribute to 
the TVA system. A force of 3,000 men is 
now at work on the job. 

Apalachia Dam will create a lake ex- 
tending 10 miles up the river to Hiwassee 
Dam. As the canyon throughout that 
stretch is comparatively narrow and 
steep-sided, the reservoir, at normal full- 
pool level, will have a surface area of only 
1,150 acres. Its total storage capacity 
will be but 62,500 acre-feet. This is too 
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small a volume to have a noticeable effect 
on flood control of or navigation on the 
Tennessee River, and the project is con- 
sequently planned solely for the produc- 
tion of electricity. The amount of water 
available for passage through the turbines 
will, of course, be determined primarily 
by the discharge from Hiwassee Dam up- 
stream. Long-term records indicate that 
the average annual precipitation through- 
out the 1,000-square-mile watershed above 
Hiwassee Dam is approximately 57.5 


inches. The recorded flow of the river 4 
Reliance, which is a few miles downstream 
from the Apalachia power-plant location, 
has ranged from a minimum of 134 second: 
feet during September, 1925, to a max 
mum of 56,000 second-feet on April 2, 
1920. ‘The average natural flow for a 12 
year period at Apalachia, just downstrea® 
from the dam site, was 2,120 second-feet. 
Studies of these and other hydrol 

data indicate that the storage capacity 
Hiwassee, Chatuge, and Nottely res 
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ALL AROUND THE JOB 
Above is a view from the {south bank 
of the Hiwassee at the dam site, 
showing the opposite abutment. The 
tiver is beyond the cribwork of the 
cofferdam wall. The picture at the 
right was taken from the portal of one 
tunnel section at Smith Creek Adit look- 
ing across at the portal of the next sec- 
tion. In the foreground are Roy Kees, 
left, assistant tunnel superintendent, 
and R. K. Jones, tunnel foreman. At 
the left is the downstream end of the 
tunnel, with the two openings to which 

_ the penstocks will be connected. In the 

- space in the foreground, from which 
4,000 yards of material was excavated, 
will be erected a valve house for con- 
trolling the water going to the turbines. 
At the upper left is the powerhouse site 
as viewed from the point from which 
the penstocks will drop. 


voirs can be utilized to insure the Apala- 
chia Project a minimum supply of 2,120 
second-feet during an abnormally dry 
year like 1925, and an average of about 
3,000 second-feet during a normal dry 
season. It is therefore expected that the 
turbines will be operated well-nigh con- 
tinually during the dry season and may be 
tun for peaking purposes during the filling 
Period of the upstream storage reservoirs. 

From Hiwassee Dam to th: Apalachia 

ject powerhouse location the river 
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flows approximately 22.3 miles and falls 
434 feet. Under ordinary conditions 
there would be erected at the power-plant 
site a dam high enough to back the water 
up to the tail-water elevation of the Hi- 
wassee hydroelectric station. However, if 
this plan were carried out, the tracks of 
the Louisville & Nashville Railroad, which 
follow the stream for a distance of about 
11.5 miles upstream from the powerhouse 
site, would have to be relocated. Because 
this would entail great expense without 
commensurate benefits, the alternate 
scheme was adopted—that of construct- 
ing a comparatively low dam just up- 
stream from{the place where the railroad 
leaves the canyon and of diverting the 
river through a conduit extending from 
the dam to a point in the canyon above 
the power-plant location downstream. 
The dam will have a deck elevation of 
1,288 feet, and the normal full-pool ele- 
vation of the reservoir will be 1,280 feet. 
The invert of the conduit intake will be at 
Elevation 1,212, and the water will flow 
through the channel on an average gradi- 
ent of 0.0362 per cent, dropping 157.7 feet 
between the dam and the entrance to the 
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Because of the railroad line that follows the river, it was 
not economically feasible to build a high dam at the lower 
end of the project and inundate the canyon. Instead, the 
alternate scheme shown here is being developed. Apala- 
chia Dam will back the water up 10 miles to Hiwassee Dam. 
The dotted line indicates the course of the 42,201-foot tun- 
nel, and the arrows point to the various working sites from 
The possibility of substituting 


which it is being driven. 


penstocks, which will be at Elevation 
1,054.3. As the minimum tail-water ele- 
vation at the powerhouse will be 838 feet, 
the maximum head of the penstocks will 
be 216.3 feet. The combined maximum 
static head of 442 feet which the system 
will provide will be reduced under normal 
operating conditions to approximately 400 
feet after friction losses are deducted. At 
some future time another dam may be 
built 8.5 miles downstream from the 
Apalachia power station at Austral where 





IN CHARGE OF WORK 
At the left is T. L. Brown, construction 
superintendent for the Apalachia Proj- 
ect. With him is George Foster, tunnel 
superintendent. 
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GENERAL LAYOUT SKETCH 


than a tunnel. 


watertight. 


the river leaves the canyon. If this is 
done, the tail-water elevation at the Apa- 
lachia power plant will occasionally be 
raised as much as 44 feet, and the effective 
head of the Apalachia system will con- 
sequently be reduced. 

The conduit, exclusive of the penstocks, 
will have a length of 43,676.5 feet. Of this 
total 42,201 feet will be tunnel and 1,475.5 
feet will be steel pipe. The longest single 
section of pipe will extend 906.5 feet from 
the dam to the upstream portal of the 
tunnel system. ~The tunnel alignment and 
grade were laid out so that the line runs 
close to the surface at four points where 
erosion has created low spots in the moun- 
tain range, thereby providing access for 
additional working places. As a result, the 
tunnel is divided into five sections, with 
ten available headings. Starting at the 
upstream end, the sections are 6,869, 
13,902, 7,702, 12,772, and 956 feet long, 
respectively. The last of these, which is 
at the powerhouse end of the line, has al- 
ready been holed through, leaving eight 
possible working headings at seven of 
which operations are in progress. By 
dividing the line in this manner tunneling 
is being greatly speeded up, and it is ex- 
pected that the final section will be holed 
through next September. Save for about 
300 feet at the power-plant end where it 
will branch out into two smaller bores 
leading to the penstocks, the tunnel will 
have a circular cross section of 20 feet. It 
will be lined with concrete 1 foot thick, 
reducing the inside diameter to 18 feet. 

The Apalachia Project was authorized 
on July 16, 1941, and work was started 
the same day on the building of a camp 
and access roads. The dam site is about 
14 miles north of Ducktown, Tenn., with 


either a pipe line or a flume for the tunnel was studied, but 
these were found to be much less desirable and more costly 
At a later date there may be erected at 
Austral, a few miles downstream, another dam that will 
back the water up to the Apalachia power plant and raise 
its tail-water elevation by as much as 44 feet. For that 
reason the lower walls of the powerhouse are being made 


which it is connected by a state highway 
that crosses the river a short distance 
downstream from it. The nearest town is 
Farner, Tenn., and as it is a railroad point 
it was made the receiving end for equip- 
ment, with the general offices and camp 
close by. Roads had to be run from the 
camp to the dam and powerhouse sites 
and to four intervening places from which 
tunneling was to be carried on. Although 
it was possible to widen and to improve 
some of the existing roads, 13 of the total 
21 miles is new construction. As the 
country is very mountainous, circuitous 
routes had to be followed, as indicated on 
the accompanying general location map. 
Although the water flowing through the 
completed hydraulic system will travel 
only about 8.5 miles from the dam to the 
power plant, the distance between the 
same points by way of the road system is 
18.1 miles. 

Before actual tunneling could be started 
at three of the four intermediate working 
places—Apalachia, McFarland, and Smith 
Creek—open-cut adits had to be excavat- 
ed to gain access to the tunnel line. They 
are on the same level as the tunnel invert 
and at right angles to the tunnel line. 
These open sections—102 feet at Apala- 
chia, 60 feet at McFarland, and 104 feet 
at Smith Creek—will be spanned by steel 
pipe which will be encased in concrete 
and backfilled. At the Turtletown Adit 
the tunnel line crosses Turtletown Creek 
at an elevation 30 feet higher than that of 
the stream and of the headings opened 
307 feet apart on opposite sides of the 
valley. The connecting steel pipe for 
this section will be carried on supporting 
steelwork. Tunneling operations g0 
underway first at McFarland Adit om 
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October 13, and Turtletown Adit was the 
last to get started, one heading being 
opened on December 25 and the second 
one on January 11 of this year. 

Although the TVA has been building 
dams and other hydraulic structures since 
1933, the Apalachia Project represents its 
first venture in tunnel-driving. For that 
reason particular attention was paid to 
that phase of the undertaking and its su- 
pervision was placed in the hands of 
trained men. Several among the directing 
personnel date their underground expe- 
rience as far back as the Moffat Tunnel 
that’ was driven in Colorado in the middle 
1920’s, and collectively they have worked 
in practically every hard-rock bore of im- 
portance that has been put through since 
that time. 
conspicuous for the youthfulness of those 
in charge, the average age being well under 
40. Among the tunnel laborers also are 
many seasoned veterans. 

The beginning of the Apalachia Project 
fortunately coincided with the completion 
of some of the sections of the Delaware 


Despite that fact, the job is’ 


Aqueduct in New York State, and many 
of the “tunnel stiffs’? thus *made jobless 
drifted southward, attracted by the prom- 
ise of a mild winter climate and a few 
months’ work at good pay. The wages, 
incidentally, are higher than those paid on 
the Delaware Aqueduct. Tunnelers, how- 
ever, are confirmed wanderers, and many 
of them remain only long enough to ac- 
cumulate a stake and then move on. Con- 
sequently, the labor turnover is high, but 
experienced men are continually arriving 
to take the places of those that leave. As 
a result there is no lack of efficient crews, 
and the progress being made not only ex- 
ceeds the marks the TVA engineers have 
set for themselves but compares favorably 
with the best performances registered in 
recent notable hard-rock operations con- 
ducted elsewhere in the country. The 
daily footage at the seven headings has 
been averaging around 30, and has been 
as high as 53 at a single heading. When it 
is considered that approximately 14 cubic 
yards of rock is excavated for each linear 
foot of advance, the total muck removed 





APALACHIA ADIT 


On either side in the picture above are 
the tunnel portals, the gap between 
them being 98 feet. The large pipes 
entering the bores are ventilating lines 
from the blower plant. The building at 
the top is a change room that contains 
lockers and shower baths. The other 
picture is a view from the hillside look- 
ing down on the Hiwassee River. A 
ill carriage with its wings down stands 
on the track just short of the river. In 
the left foreground is a car used by 
workmen for scaling down the roof of 
the tunnel on Sundays, and at the right 
are the blacksmith and repair shops. 
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per day is in the same range as that 
handled in the case of some of the recently 
completed smaller bores where records 
were set. 

The tunnel is being driven through a 
series of metamorphic rocks; that is, sedi- 
mentary rocks that have been altered by 
pressure, bending, and other forces exerted 
during mountain-making movements of 
the earth’s crust. The geologists describe 
the area as a gradational zone between ex- 
treme metamorphosed and sedimentary 
rocks. There is considerable variation in 
the 8 miles, and three distinct formations 
will be cut through. At the upstream end 
are mica schist and alternate layers of 
slate and quartzite, with the latter greatly 
predominating. Then comes 1,000 feet of 
hard conglomerate quartzite. From that 
point to the downstream end is princi- 
pally slate. Except for the quartzite, the 
material is not classed as hard to drill. 
The dip of the strata varies widely, but it 
is generally steeper at the upper end. In 
the vicinity of Smith Creek the layers are 
nearly horizontal. Throughout the for- 
mations penetrated have been encountered 
bedding and fault planes filled with quartz 
which appears in streaks up to several 
inches wide and runs across the faces of 
the headings. From a drilling standpoint, 
the principal difficulty lies in the frequent 
changes in the hardness of the rock. Com- 
paratively little water is struck in the 
workings, and the walls and roofs are 
generally stable enough to stand without 
support. 

Operations and equipment at all head- 
ings are largely standardized. Full-face 
drilling is done from carriages that were 
designed and built by TVA forces. Each 
has a framework of either pipe or struc- 
tural steel and is 2944 feet long and 17!4 
feet high. There are two decks, which are 
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RECONDITIONING BITS AND DRILL RODS 


The picture above shows the Jackbit crew in one of the 
three blacksmith shops along the tunnel line. In the back- 
ground is a Jackmill and the pyrometer-controlled Jack- 
furnace that serves it. The man in the middle is quenching 
bits heated in the Jackfurnace at the right. 
shanks are being forged in the I-R 54 sharpener in the 


5 feet 5Y% inches and 12 feet 3 inches above 
the rails, respectively. On each side of the 
platform are hinged steel-plate wings 
which are raised to the horizontal position 
when the carriage is made ready for drill- 
ing. By lowering them and swinging a- 
round the column arms on which the drills 
are mounted the over-all width of the 
carriage can be reduced to approximately 
6 feet, giving muck trains plenty of room 
to pass when it is parked on a siding a few 
hundred feet back from a heading. 

All the drills are Ingersoll-Rand DA-35 
drifters equipped with power feed. Each 
carriage ordinarily carries eleven: three 
at the bottom, four at the center, and 
four at the top. At some headings a fifth 
machine has at times been mounted at the 
top. From 65 to 70 holes constitute a 
round. Cut holes are 13 feet deep and all 
others 11 feet. All drilling is done with 
Ingersoll-Rand Jackbits on 1'/4-inch Jack- 
rods having respective lengths of 3, 5, 7, 
9, 11, and 13 feet. At the outset, holes 
were started with bits 2'4 inches in diam- 
eter, but in the interest of greater drilling 
speed 2-inch starter bits were substituted. 
At the same time, the bit size with each 
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center. 


Jackrod 


change was reduced from '@ inch to '/¢ 
inch. This has resulted in bottoming an 
11-foot hole at a diameter of 134 inches, 
as formerly , while 13-foot holes are finished 
at 1''/¢ inches, as against 15g. Blasting is 
done with 40 per cent Atlas gelatine dy- 
namite in 1)4x8-inch sticks. Holes are 
loaded from the drill carriage and are det- 
onated electrically either by means of a 
switch at the portal of the tunnel or by a 
transformer inside. The powder consump- 
tion ranges from 444 to 5% pounds per 
cubic yard of rock broken. 

Muck is loaded with Conway mechani- 
cal loaders into 5- and 6-ton steel side- 
dump cars. These, and the Goodman 8- 
ton storage-battery locomotives used for 
haulage, were obtained from the Delaware 
Aqueduct to enable the work to get under- 
way without delay. The trains and the 
drill carriages run on 3-foot-gauge track of 
60-pound rails in 30-foot lengths. As a 
muck pile recedes toward the working face, 
temporary rails made up of 6-foot sections 
are laid by the heading crew so that the 
mucking machine can keep advancing. 
After ten of these sections have been laid, 
the rearward five are replaced with a 


The pyrotechnic display at the upper right is 
caused by the grinding of the end of a shank on a No. 500 
air-operated grinder. Jackbits of the various sizes required 
are taken into the tunnels in boxes kept on the jumbo. 
Rods are hauled by steel cars, such as the one shown at the 
lower right, which are stationed behind the drill carriage. 


regular 30-foot rail by the track gang. 
Switching of empty cars to the head of the 
muck train as loading progresses is done 
by a manually operated device, which is 
described in connection with an accom- 
panying illustration. 

Approximately 45 cars in trains of five 
each are loaded after a blast. At the Apa- 
lachia, Turtletown, and McFarland adits, 
from each of which two headings are being 
advanced, a locomotive takes a load of 
muck all the way out to a dump and re- 
turns to the working face—two engines 
doing the hauling from each heading. At 
Smith Creek, with only one heading, 4 
single locomotive pulls the loaded train 
several hundred feet back from the face to 
a siding. By the time it reaches that point 
a train of empties has returned and is 
waiting on the main track. The two 
motormen trade trains, the empties going 
to the heading and the full cars to the 
dump. Under this system the haul is d- 
vided between the two men and the same 
motorman handles the train at the heading 
throughout a shift. During the mucking 
period the members of the drilling cTe¥ 
are allotted various tasks. Some of them 
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help around the mucking machine and lay 
the 6-foot temporary rails as they are 
needed. Two men clean and service the 
drill carriage. Others shift empties in the 

l or assist in dumping the muck cars 
outside. 

Fresh air is conveyed to within 100 feet 
of each heading through 30-inch spiral- 
weld piping extending from blower plants 
outside. This equipment previously served 
some of the Delaware Aqueduct sections. 

air supply in each case approximates 
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20,000 cfm., which is double the volume 
considered necessary to insure a good 
working atmosphere. The air is blown 
into the tunnel sections at all times ex- 
cept immediately after blasting, when it 
is exhausted for a period of 15 to 20 
minutes to withdraw smoke and powder 
fumes. 

In order to get the Apalachia Project 
started as soon as possible, 34 portable 
compressors were employed during the 
first few weeks. As fast as they could be 


procured and assembled, thirteen station- 
ary machines were set up at five points 
along the tunnel line. The plant at Apa- 
lachia Portal was designed to serve both 
the nearby dam area and the heading. 
After that tunnel section had been driven 
for a distance of 1,230 feet operations were 
discontinued because of a shortage of 
haulage locomotives and mucking ma- 
chines, and it will probably be completed 
by working from the opposite heading at 
Apalachia Adit. At the latter and at 
Turtletown, two of the portables initially 
used—both Ingersoll-Rand 500-cfm. mod- 
els powered by oil engines—now augment 
the supply from the stationary compres- 
sors. From the plant at Smith Creek Adit 
a line has been run to the powerhouse site 
to furnish air for drilling. The units 
serving the tunnel sections discharge at 
from 105 to 110 pounds pressure, and the 
air reaches the drills at around 100 pounds, 
save when there is an inordinate drain on 
the lines. At locations where one plant 
provides air for two headings an effort is 
made to stagger the operations so that 
both drill carriages will not draw air at the 
same time. The air is conveyed into the 
tunnels through 6-inch spiral-weld piping. 
Four-inch “bull hose” is used to make 
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At a point about 400 feet from the lower end of the tunnel, 
will rise 300 feet vertically through the 
rock to the top of the hill. A pilot raise is being driven from 
the tunnel and will be enlarged by excavating from the 


a surge chamber 


connection with each drill carriage, which 
is equipped with a 6-inch manifold having 
take-offs for the several drills. 

As the general layout sketch shows, a 
surge chamber, approximately 300 feet 
high, will rise from the tunnel line and at 
a point about 400 feet from the down- 
stream end of the conduit. Taking ad- 
vantage of the topography, it is being 
made in the form of a circular, vertical 
opening extending to the crest of the hill 
through which that section of the tunnel 
runs. When lined with concrete, the lower 
80 feet of the chamber will have a diameter 
of 18 feet; above that level it will be 66 
feet in diameter. It is being excavated by 
driving a 7x14-foot pilot raise with stopers 
from the roof of the tunnel to the top 
of the hill, the muck being drawn down 
through a chute and hauled to the dump 
at Smith Creek Adit. This raise will 
be enlarged to full section by working 
from the top downward. Vertical holes 
will be drilled with Jackhamers, and the 
blasted material moved to the centrally 
disposed chute by means of a tractor- 
mounted bulldozer. The rock floor will be 
divided into four sections so that drilling 
can be going on in one while mucking is 
in progress in others. The chute will be 
kept filled to the excavation level by con- 
trolling the rate at which the material is 
withdrawn from the bottom. A derrick on 
top of the hill will hoist the tractor and 
other equipment out of the excavation 
prior to blasting. 

For hz ndling the Jackbits and Jackrods, 
blacksmith shops are maintained at Apa- 
lachia, McFarland, and Smith Creek adits. 
The equipment at each of the two first- 
mentioned: locations includes: One I-R 
Jackmill, two I-R Jackfurnaces, one 4P 
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pedestal grinder, one No. 500 cut-off 
wheel, one No. 54 drill-steel sharpener, 
one 10-fixture bit-quenching tank with a 
water-circulating pump, and one Toledo 
power threader for Jackrods. The Smith 
Creek shop is similarly outfitted, except 
that it has no power threader. The Apa- 
lachia shop not only serves the two tunnel 
headings at that point but also recondi- 
tions the bits and the wagon-drill and 
Jackhamer steel in use at the dam excava- 
tion, as well as the bits required in drilling 
the foundation for Ocoee No. 3 Dam, 
which is being built by TVA forces on the 
Ocoee River about 20 miles from the 
Apalachia job. The McFarland shop takes 
care of all bits and rods in service at the 
two headings there and at the two Turtle- 
town headings. In addition, it threads 
the rods needed at Smith Creek and at the 
powerhouse excavation. Except for the 
latter work, the Smith Creek shop recon- 
ditions all the bits and steel in use at the 
tunnel heading, the surge-tank raise, and 
the power-plant foundation. The number 
of bits handled in each of these shops 
differs considerably from day to day be- 
cause they are not brought in from the 
working places served until a sizable sup- 
ply has accumulated. Variations in the 
rock formation also affect the number of 
bits coming from the tunnel headings. In 
soft rock, a bit is often used two or three 
times before it requires milling. 

The Apalachia Dam will be of the con- 
crete gravity type and will be 1,319 feet 
long at the crest. At the two ends will be 
nonoverflow sections having respective 
lengths of 655 and 290 feet, with a 374- 
foot spillway between them. The latter 
will consist of ten 23x32-foot taintor gates 
which will provide for the passage of 


surface. The muck will be drawn into cars in the tunnel 
from a chute equipped with pneumatic gates. 
at the right shows an air-operated hoist used to handle 
equipment and materials during the work in the pilot raise. 


The view 


156,000 second-feet of water, representing, 
it has been computed, the greatest possi- 
ble flood in this stretch of the Hiwassee 
River. The intake for the conduit will be 
near the left abutment of the dam (looking 
downstream) and will be equipped witha 
trashrack, gate, and hoist mechanism. 
The dam will contain approximately 215,- 
000 cubic yards of concrete. This will be 
poured from 4-yard buckets handled by 
whirler cranes operating on a steel trestle 
that will span the river just downstream 
from the dam line. The trestle will be 
removed after concrete-placing is com- 
pleted. 

Excavating for the dam foundation is 
proceeding rapidly, the Hiwassee having 
been diverted to the left side of the valley 
by means of a rock-filled timber coffer- 
dam within which a large area of the river 
bed has been exposed and made accessible 
for work. From 12 to 30 feet of overburden 
covered the rock throughout a large part 
of the dam site. The rock is generally 
sound and the geological conditions are 
favorable, the strata dipping slightly up- 
stream and striking across the valley at 
almost right angles to the direction of the 
flow. 

A concrete mixing plant with three 2 
yard Smith tilting mixers is being erected 
on the left abutment and just downstream 
from the dam. Aggregates will be shipped 
in by railroad and will be unloaded at 4 
point about half a mile from the building 
site and some 400 feet higher in elevation. 
A conveyor system will transport them to 
nearby stock piles, from which the classi- 
fied material will be conveyed to the mix- 
ing plant by a series of connected flights of 
30-inch conveyor belts. Cement will be 
delivered from the unloading station by 
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lower part of the walls will be of water- 
tight construction to protect the equip- 
ment in case the subsequent erection of 
the Austral Dam raises the tail-water 
elevation. Two Francis turbines, rated 
at 53,000 hp. when operating at full gate 
under a net head of 360 feet, will each 
drive a 37,500-kw. generator. The tur- 
bines will run at 225 rpm., and each will 
discharge 1,500 second-feet of water at 
maximum capacity. When operating at 
highest efficiency under a net head of 380 
to 400 feet the discharge will be between 
1,050 and 1,300 second-feet. Materials 
and equipment for the power plant are 
being delivered directly to the site by rail- 
road, which will be relocated there to 
provide more room for the powerhouse 
and will be elevated and run between the 
latter and the river. 

The narrowness and steepness of the 
access roads, the use of some of them by 
logging contractors, and the absence of 
parking space at several of the working 
places have created a transportation prob- 
lem that the TVA has met by providing 
bus service for several hundred of its 








a pipe line, using the Robinson pneumatic 
system. 

The upstream half of the tunnel will 
be lined with concrete from the mixing 
plant at the dam. Another plant, con- 
sisting of three 1-yard Construction Ma- 
chinery Company mixers, will be set up 
at the McFarland Adit. Cement and 
aggregates will be received at a nearby 
railroad siding. The former will be blown 
to the mixing plant by the Robinson 
system and the latter will be transported 
by a belt-conveyor system. The McFar- 
land plant will mix concrete for the down- 
stream half of the tunnel up to the point 
where it divides into the two smaller 
branches leading to the penstocks. These 
twin bores will receive concrete from port- 
able mixers. From the plants at the dam 
and the McFarland Adit, concrete will be 
hauled into the tunnel in 5-yard agitator 
cars drawn by diesel locomotives and will 
be placed in Blaw-Knox forms. The in- 
vert will be poured and screeded, while 
the arch and roof sections will be shot into 
place by Press-weld guns with compressed 
air. It is estimated that from 175,000 to 
200,000 cubic yards of concrete will be 
— for - sages ‘ " DRILL CARRIAGE 

powerhouse foundation is being : f 3 ieee ve east Smith 
scaated within acofferdam atthe river's ithe top isa dul carage witht crew, Tea fo tor riage on atdag Gung 
, the necessary drilling being dgne 


‘ mucking operations. With the platform wings down and the drill-column arms 
with Jackhamers and wagon drills. The swung back, there is ample room for the passage of muck trains on the main track. 
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workmen. Except for the use of small 
“pickups’”’ by engineers and those in 
supervisory capacities, all employees trav- 
el to and from Turtletown, McFarland, 
and Smith Creek adits and the powerhouse 
in these large vehicles. A bus terminal has 
been established at Turtletown Yard, 3!4 
miles from the construction camp. Work- 
men drive their own cars to that point and 
then board the buses. Eight, each with 
seats for 40 persons, are in service most of 
the 24 hours of every day but Sunday. 
By staggering the hours of changing shifts, 
this number suffices to meet the demand. 
About 80 men are employed on every 
shift at each of the tunnel adits, and there 
is a larger force at the power plant. Owing 
to time spent in riding to and’ fro, the 
workers at the power station and at Smith 
Creek adit are given an extra hour’s pay 
each shift, and those at McFarland and 
Turtletown adits receive compensation 
for an additional half-hour. Twenty-one 
drivers, all experienced, are available, 
which provides an extra for each shift. 
Although buses frequently carry as many 
as 50 men each, careful driving has kept 
the accident record clean. Police officers 
of the TVA, who are on duty continually, 
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keep unauthorized persons off the roads, 
and admission to the work is by pass only. 
Adequate parking space exists at the dam 
and at Apalachia Adit, and employees at 
those places are permitted to drive their 
own automobiles. 

In line with its long-established policy, 
the TVA maintains a department at 
Apalachia to safeguard the health and 
safety of all project workers. Applicants 
are given a physical examination, in- 
cluding X-raying of the lungs. Those who 
are found fit are classified into three 


COMPRESSOR PLANT 
In the five compressor plants along the tunnel line there 
are seven Ingersoll-Rand Type 
driven units such as those shown above. They are at the 
Apalachia Adit and discharge into aftercoolers (below) 
which extract moisture from the air before it enters the 
distribution system. Outside that compressor house (left) 
is a 500-cfm. oil-engine-driven Mobil-Air portable that 
supplements the output of the stationary machines. 
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synchronous-motor- 


groups, A, B, and C. From a man’s rating 
the personnel department knows to what 
kind of employment he can be safely as- 
signed, and these records are consulted 
when filling requests from the construc- 
tion department for additional help. For 
example, if a man’s lungs are not normal, 
he will not be given work that might 
aggravate his condition. Those with de- 
fective vision are put on jobs that keep 
them on the ground. Class C men have to 
be passed by a safety engineer before they 
can go to work. 

The rock in the tunnel sections ranges 
as high as 27 per cent in silicon dioxide, 
and special measures are taken to guard 
against dust. Dust counts are taken at 
regular periods, and sufficient air is blown 
into the workings to hold the dust con 
centration down to 50 per cent of that 
considered safe for breathing. Gas tests 
also are regularly made, and temperatures 
and fogging tendencies of the atmosphere 
are noted. A representative of the US. 
Public Health Service is a laboratory a& 
sistant, and Theodore Hatch, well-known 
industrial hygienist, serves as a consultant. 

A safety engineer is on duty in each 
tunnel section on all shifts, and two af 
stationed at the dam. All employees afe 
issued hard hats. Tunnel portals ate 
gunited to prevent loose rock from falling, 
and gunite js also applied to the roofs ™ 
areas where there are any indications of 
weékness or signs of spalling. A wait of 
a certain period after blasting is enforced 
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before men are allowed to return to the 
working faces. Except on certain author- 
jzed trips when they are taken to the 
headings in cars, men are not permitted 
to ride muck trains. Car couplings have 
special holders welded on to them to make 
for safer handling, and automatic cou- 

ings have been ordered for one tunnel 
section for the purpose of trying them out. 
A traffic director is stationed just outside 
of each tunnel portal at all times to guard 
against possible train collisions. 

Each tunnel adit has an isolated, fenced 
powder magazine which is floodlighted at 
night and surrounded by a firebreak—an 
area from which all trees and vegetation 
have been removed. Small supplies of ex- 
plosives are obtained from these magazines 
for use at the adits, and at each of the 
latter is a magazine similarly protected 
by a firebreak. Explosives are taken into 
the tunnel in a special car having a wood 
body with two compartments, one for 
powder and the other for primers. An 
experienced powderman is in charge of 
the loading of all holes. These workers 
are interviewed by the safety engineer 
before they are hired and are given an 
intelligence test in addition to the usual 
physical examination. The staff includes 
aman authorized by the U.S. Bureau of 
Mines to teach first aid and mine-rescue 
work, and the teams he trains are awarded 
bureau certificates. He recently concluded 
a 30-hour course for blasters and all men 
handling powder. Each tunnel foreman is 
required to hold a safety meeting of head- 
ing crews once a week, and for the psycho- 
logical effect he usually conducts it im- 
mediately after a blast has been fired. 
Meetings are also held periodically for all 
employees at each adit, with someone in 
a supervisory capacity serving as speaker. 
First-aid dressing stations are at all adits, 








SWITCHING A MUCK CAR 


This device is used for transferring an empty car from the rear to the front end of a 
train during mucking. Short lengths of rails, which fit on top of the regular rails, 


are mounted on small wheels that run on transverse rails. 


After the car has been 


run on to this section it is pulled off to the side of the main track. When the muck 
train has passed, the car is moved back to the main track, as shown here. It then 
becomes the head car of the train and is hauled to the heading to be loaded. 


and an ambulance is stationed at each 
one. Telephone communication is main- 
tained at all times with a hospital at the 
construction camp where doctors and 
nurses are on duty at all hours seven days 
a week. All of these activities are under 
the supervision of J.N. Hardy, district 
safety engineer for the Health and Safety 
Department. Dr. O. M. Derryberry is 
administrator. 

The work described is being done by 
TVA forces under the general direction of 
T. B. Parker, chief engineer, and A. L. 
Pauls, chief construction engineer. The 
undertaking is classed as a Division of the 
Hiwassee Projects, of which George K. 
Leonard is project manager and C. P. 


Wright is construction engineer. Thomas 
L. Brown is construction superintendent 
in direct charge of the Apalachia work. 
George Foster is tunnel superintendent 
and R. K. Jones tunnel foreman. Assist- 
ant tunnel superintendents are: N. J. 
Shefflett, Apalachia Adit; Oris Holman, 
Turtletown Adit; M. L. Kelly, McFarland 
Adit; and Roy Kees, Smith Creek Adit. 
A. O. Oberson is assistant construction 
superintendent in charge of the work at 
the dam and powerhouse, G. E. Smith is 
master mechanic, J. W. Parker is chief 
electrician, and C. J. Price is office engi- 
neer. Lester Hyland is head blacksmith on 
the tunnel work and S. J. McJunkin is 
head drill doctor. 





Coupling bars between muck cars have a handle welded 
to them to protect the switchman’s hand, as shown at the 
left. Coupling pins, one of which the workman is holding 
in his left hand, are made in a drill-steel sharpener from 
discarded pieces of drill steel. The other view shows two 
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SAFETY MEASURES 


of the wooden cars in which explosives are hauled into the 
tunnels. They have two compartments, one for powder and 
one for primers, with hinged side covers that can be latched. 
The TVA record for safety is considerably better than that 
of the construction industry of the country as a whole. 
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Salt of the Earth 


Fremont Kutnewsky 


salt of the earth,’”’ (Matthew V. 13) 

was no idle phrase. Primitive peo- 
ples were keenly conscious of salt’s worth, 
perhaps more so than we of today who are 
prone to take most everything that is 
readily available for granted. To early 
man, salt represented something that was 
both imperishable and that would keep 
other things from perishing. Aside from 
these qualities, he was aware that it made 
food good to eat and that it possessed heal- 
ing powers, which he exaggerated. 

Salt is one of the world’s most widely 
distributed minerals. This is fortunate, 
because it is essential to life. We are told 
that the Phoenicians carried cargoes of 
salt in the ships in which they first ven- 
tured across the Mediterranean, and salt 
is believed to have been the first impor- 
tant article of commerce. Its economic 
importance in those ancient times is em- 
phasized by the fact that the salt trade 
not infrequently was a government 
monopoly, and even to this day some 
countries in the Far East impose a tax on 
salt. Roman soldiers were originally paid 
in salt, which explains the saying that a 
man “is not worth his salt.”” Each fight- 
er’s allowance was called his salarium, or 
his portion of sal, the Latin word for salt. 
Later, when money was introduced, the 
term stuck, and we commemorate that 
early Roman practice in our use of the 
word salary. 


T= Biblical statement, ‘“Ye are the 
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Today, salt’s contribution to our needs 
and well-being is manifold. The per cap- 
ita production in the United States in- 
creased from 97 pounds in 1910 to 151 
pounds in 1940. During that period our 
chemists made great strides in discovering 
substitute materials for manufacturing 
purposes, and in that work they found 
common salt to be of inestimable value to 
them. In creating new products out of 
salt and its derivatives they struck a tell- 
ing blow at Japan’s silk industry some 
years ago by giving us rayon, as artificial 


silk is generally called in this country. 
The fabric is manufactured by means of 
caustic soda, which comes from salt. Our 
modern plastics that are making history 
owe their existence to one or another of 
the well-known salt derivatives and com- 
pounds. If this country should, in the not- 
too-far-distant future, free itself from de- 
pendence on natural rubber, it will prob- 
ably be attributable in part to a synthetic 
material obtained from coal, lime, water 
and salt. 

Salt is an ingredient in most of the com 


CoMPRESSED AIR MAGAZINE 





are loaded and shot. Blasting is done electrically and at night only. 





SALT MINE UNDERNEATH A CITY 


Nearly a quarter mile beneath the streets of Detroit, Mich., the International Salt 
Company operates a salt mine that has been worked since 1907. There are 25 
miles of passageways so wide that Mine Foreman Joe Patton (far left) travels them 
in an automobile. The longest straight stretch (below) extends for a mile and is 
strung with electric lights. Mining of the horizontal salt bed is done by the room- 
and-pillar system, the rooms measuring 50x50 feet and the intervening support- 
ing pillars 40x40 feet. The first step in excavating the salt is to undercut the face 
with a conventional coal cutter (lower left), which cuts a:slot 8 feet deep the length 
of the room. Three lines of blast holes are then drilled at.different heights and 


After the 


shot, oversize lumps are reduced with air-operated paving breakers (center). 


modities we use in everyday life. Are you 
wondering how long your automobile will 
carry on? Its chances of serving you are 
greatly enhanced by the fact that its bear- 
ings and parts have been casehardened 
with a salt derivative. If your tires wear 
out and you manage to get them recapped, 
or you are able to buy new ones of re- 
claimed rubber, you will have salt to 
thank, because caustic soda makes it 
possible at reasonable cost to recover the 
pure rubber that remains on worn-out 
tires. There is salt in the steering wheel 
and other plastic parts of your car, and 
this is also true of the antiknock in gaso- 
line (if you can get it) that makes your 
engine last longer. 

Your home life has been generously 
showered with the benefits of salt. Wheth- 
et you keep foods fresh in an icebox or in a 
mechanical refrigerator, salt is behind the 
scenes. The shining chrome edging around 
your kitchen sink, the smoothly plated 
cutlery and doorknobs, the gleaming 
faucet and drinking water that flows from 
it, the snowy linens that stay white 
though frequently laundered, the cloth- 
ing that. comes back from the dry cleaner 
looking and smelling like new, the zeolite 
Water softener and numerous soaps, clean- 
ets, bleaches, cosmetics, and dentifrices— 
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all contain salt in one form or another. If 
you are bothered by rats or insects and rid 
yourself of these pests by the use of hy- 
drocyanic gas, or if you clear out a clogged 
drainpipe by pouring into it something 
that you get for the purpose at the gro- 
cer’s, give salt the credit, for these and 
many other destructive agents are ex- 
tracted from that common white mineral. 

Every housewife knows, of course, that 
no dish can be made really palatable with- 
out salt, that no table is completely set 
without it. Tasty pickles, olives, and 
many condiments, relishes, and sauces are 
prepared and preserved with salt or one of 
its substances. Baking soda and its com- 
pound, baking powder, come from the 
same source, being obtained in the pro- 
duction of sodium carbonate. It is from 
the latter that we get our caustic soda and 
sal soda, and it plays a part in the manu- 
facture of soap and glass. . Baking soda 
(sodium bicarbonate) is the basis of many 
popular indigestion tablets, and is no 
feeble antacid in itself. 

Flake salt, a variation of table salt, 
makes pretzels tasty and is used for salting 
fish, curing ham and bacon, and purifying 
sausage casings. A great deal of it is re- 
quired in making butter, as is also gran- 
ulated salt, the kind you put in the salt- 


cellar. The latter serves in processing — 
self-rising flour, in baking bread, in mak- 
ing cheese, pickling cucumbers, canning 
fruits and vegetables, preserving and 
packing meats, and manufacturing dyes. 
The body tissues of both man and beast 


‘contain salt, and the supply must be con- 


tinually renewed to compensate for loss 
through perspiration. Some foods provide 
that essential element, but rarely in suf- 
ficient quantity. For that reason workers 
in boiler rooms, foundries, laundries, and 
in hot places generally, are cautioned to 
take an occasional salt tablet in order to 
restore the saline balance of the system. 
It is well known that “being overcome by 
the heat” is usually attributable to the 
fact that the body lacks salt. Blood ie 
saline, so are tears, and doctors sometimes 
give a saline injection in case of excessive 
loss of blood. Salt water has many cura- 
tive uses, too numerous to mention here. 
Chemically speaking, salt is sodium chlo- 
ride—a union of metallic sodium and chlo- 
rine gas. Upon receiving salt, the stomach 
changes its chloride component into hy- 
drochloric acid for digestive purposes. 
The body divides the salt into its chemical 
constituents with the greatest of ease, but 
it takes elaborate equipment to do the 
same thing industrially. 
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salt of the earth,’’ (Matthew V. 13) 

was no idle phrase. Primitive peo- 
ples were keenly conscious of salt’s worth, 
perhaps more so than we of today who are 
prone to take most everything that is 
readily available for granted. To early 
man, salt represented something that was 
both imperishable and that would keep 
other things from perishing. Aside from 
these qualities, he was aware that it made 
food good to eat and that it possessed heal- 
ing powers, which he exaggerated. 

Salt is one of the world’s most widely 
distributed minerals. This is fortunate, 
because it is essential to life. We are told 
that the Phoenicians carried cargoes of 
salt in the ships in which they first ven- 
tured across the Mediterranean, and salt 
is believed to have been the first impor- 
tant article of commerce. Its economic 
importance in those ancient times is em- 
phasized by the fact that the salt trade 
not infrequently was a government 
monopoly, and even to this day some 
countries in the Far East impose a tax on 
salt. Roman soldiers were originally paid 
in salt, which explains the saying that a 
man “is not worth his salt.”” Each fight- 
er’s allowance was called his salarium, or 
his portion of sal, the Latin word for salt. 
Later, when money was introduced, the 
term stuck, and we commemorate that 
early Roman practice in our use of the 
word salary. 


T= Biblical statement, ‘“Ye are the 
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Today, salt’s contribution to our needs 
and well-being is manifold. The per cap- 
ita production in the United States in- 
creased from 97 pounds in 1910 to 151 
pounds in 1940. During that period our 
chemists made great strides in discovering 
substitute materials for manufacturing 
purposes, and in that work they found 
common salt to be of inestimable value to 
them. In creating new products out of 
salt and its derivatives they struck a tell- 
ing blow at Japan’s silk industry some 
years ago by giving us rayon, as artificial 











silk is generally called in this country. 
The fabric is manufactured by means of 
caustic soda, which comes from salt. Our 
modern plastics that are making history 
owe their existence to one or another of 
the well-known salt derivatives and com- 
pounds. If this country should, in the not- 
too-far-distant future, free itself from de- 
pendence on natural rubber, it will prob- 
ably be attributable in part to a synthetic 
material obtained from coal, lime, watet 
and salt. 

Salt is an ingredient in most of the com 


CoMPRESSED AIR MAGAZINE 


LOADING ROCK SALT 
The initial mining operation opens the 
rooms to a height of 11 feet. Track is 
then laid and small power shovels 
(below) load the broken salt into 3!/- 
ton cars that are drawn by electric 
locomotives to one of the two shafts. 
After a room has been cleaned out, the 
track is taken up, more holes are drilled 
in the roof, and the overhanging mate- 
rial is shot down to a height of 20 feet. 
Next, the track is relaid and loading is 
done with large power shovels (left). 
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modities we use in everyday life. Are you 
wondering how long your automobile will 
carry on? Its chances of serving you are 
greatly enhanced by the fact that its bear- 
ings and parts have been casehardened 
with a salt derivative. If your tires wear 
out and you manage to get them recapped, 
or you are able to buy new ones of re- 
claimed rubber, you will have salt to 
thank, because caustic soda makes it 
possible at reasonable cost to recover the 
pure rubber that remains on worn-out 
tires. There is salt in the steering wheel 
and other plastic parts of your car, and 
this is also true of the antiknock in gaso- 
line (if you can get it) that makes your 
engine last longer. 

Your home life has been generously 
showered with the benefits of salt. Wheth- 
er you keep foods fresh in an icebox or in a 
mechanical refrigerator, salt is behind the 
scenes. The shining chrome edging around 
your kitchen sink, the smoothly plated 
cutlery and doorknobs, the gleaming 
faucet and drinking water that flows from 
it, the snowy linens that stay white 
though frequently laundered, the cloth- 
ing that.comes back from the dry cleaner 
looking and smelling like new, the zeolite 
Water softener and numerous soaps, clean- 
ets, bleaches, cosmetics, and dentifrices— 
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ing jobs because it removes what is not 
wanted. It purifies pharmaceuticals, ex- 
tracts fat and oil from soybeans, nuts, 
grains, feathers, and slaughter-house tank- 
age. It sterilizes sewage and makes drink- 
ing water safe for public consumption. To 
chlorine belongs much of the credit for 
eliminating typhoid from the list of dis- 
eases that once seriously threatened cen- 
ters of population. 

In several forms, under the head of 
chlorinated hydrocarbons, chlorine is the 
base of solvents that have made modern 
dry cleaning possible. These solvents re- 
move the fats and oils that are responsible 
for most stains and are safe to use on all 
kinds of fabrics. They are not flammable. 
On the contrary, your fire extinguisher 
most likely contains one of these liquids. 


all contain salt in one form or another. If 
you are bothered by rats or insects and rid 
yourself of these pests by the use of hy- 
drocyanic gas, or if you clear out a clogged 
drainpipe by pouring into it something 
that you get for the purpose at the gro- 
cer’s, give salt the credit, for these and 
many other destructive agents are ex- 
tracted from that common white mineral. 

Every housewife knows, of course, that 
no dish can be made really palatable with- 
out salt, that no table is completely set 
without it. Tasty pickles, olives, and 
many condiments, relishes, and sauces are 
prepared and preserved with salt or one of 
its substances. Baking soda and its com- 
pound, baking powder, come from the 
same source, being obtained in the pro- 
duction of sodium carbonate. It is from 
the latter that we get our caustic soda and 
sal soda, and it plays a part in the manu- 
facture of soap and glass. . Baking soda 
(sodium bicarbonate) is the basis of many 
popular indigestion tablets, and is no 
feeble antacid in itself. 

Flake salt, a variation of table salt, 
makes pretzels tasty and is used for salting 
fish, curing ham and bacon, and purifying 
sausage casings. A great deal of it is re- 
quired in making butter, as is also gran- 
ulated salt, the kind you put in the salt- 


panacea for all human ills. He cited 26 
uses for his salt in medicine, 21 in the arts, 
and twelve in alchemy. Before the day of 
priorities, the kraft-pulp and paper in- 
dustry absorbed 70 per cent of the sodium- 
sulphate output of this country. If we have 
to carry our groceries home in old-fash- 
ioned net instead of brown-paper bags it 
will be for the reason that sodium sul- 
phate can do its share in fighting the Axis 
powers. Further, there is a demand for it 
in glass making, ceramic glazing, and in 
manufacturing other sodium salts and 
detergents. 

Hydrochloric acid, commonly known as 
spirits of salt, is a by-product of salt cake. 
A good deal of it is used in making syn- 
thetic rubber such as Neoprene, Koroseal, 
and Flamenal. It cleans steel and wire for 


cellar. 
self-rising flour, in baking bread, in mak- 
ing cheese, pickling cucumbers, canning 
fruits and vegetables, preserving and 
packing meats, and manufacturing dyes. 

The body tissues of both man and beast 
‘contain salt, and the supply must be con- 
tinually renewed to compensate for loss 
through perspiration. Some foods provide 
that essential element, but rarely in suf- 
ficient quantity. For that reason workers 
in boiler rooms, foundries, laundries, and 
in hot places generally, are cautioned to 
take an occasional salt tablet in order to 
restore the saline balance of the system. 
It is well known that “‘being overcome by 
the heat” is usually attributable to the 
fact that the body lacks salt. Blood is 
saline, so are tears, and doctors sometimes 
give a saline injection in case of excessive 
loss of blood. Salt water has many cura- 
tive uses, too numerous to mention here. 
Chemically speaking, salt is sodium chlo- 
ride—a union of metallic sodium and chlo- 
rine gas. Upon receiving salt, the stomach 
changes its chloride component into hy- 
drochloric acid for digestive purposes. 
The body divides the salt into its chemical 
constituents with the greatest of ease, but 
it takes elaborate equipment to do the 
same thing industrially. 
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substitute. For example, there is no better 
gargle for sore throat than salt and water. 
During the first world war doctors recom- 
mended it to men at cantonments as a 
safeguard against influenza. And, as men- 
tioned earlier, salt is a good dentifrice and 
is improved by baking soda. 

Recent experiments have shown that 
salt is as effective as sand for smothering 
incendiary bombs, and it is possible that 
great amounts of it will be called for in 
America’s preparations against air raids. 
Salt has several advantages over sand 
from the viewpoint of city dwellers. It 
comes in bags or boxes in almost any de- 
sired quantity from 1 pound up, whereas 
sand is commonly available in only 100- 
pound bags. 

The oceans contain 4200000 aunhine 
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The first commercial use of salt was for 
preserving foodstuffs. Since it kept them 
from spoiling, primitive peoples thought 
of salt as a protection against devils and 
demons. You probably have seen people 
throw a pinch of salt over the shoulder 
when they spilt some accidentally. This 
practice originated in the belief that salt 
had the power of driving away evil forces 
and thus warding off bad luck. Ancient 
travelers carried a little packet of it just 
as some of us today carry a rabbit’s foot. 

Down through the years the mineral 
became a sign of everlasting loyalty and 
friendship. “It is a covenant of salt for 
ever, before the Lord,’”’ (Numbers XVIII, 
19). Elisha threw salt into the fountain of 
Jericho (2 Kings II, 21) saying: ‘Thus 
sayeth the Lord, I have healed these wa- 
ters; and for the future they shall not be 
the occasion either of death or barren- 
ness.”’ It was therefore only natural that 
man of ancient times regarded salt as a 
symbol of immortality, as well as the puri- 
fier and healer that it really is. There is 
little doubt that salus, the Latin word for 
health, was derived from the root sa/— 
salt. Because the latter was essential to 
the enjoyment of food and was also a 
token of longevity and a means of pro- 
pitiating the gods, the Romans placed the 
saltcellar first on the table and all other 
things in relation to it. The seat of honor 
was near the salt. In referring to the cul- 
tured Greeks of Athens in her Golden Age 
the term ‘‘Attic salt’? came to mean deli- 
cate, refined wit. 

The alchemists of the middle centuries 
considered salt one of the three basic 
elements from which the seven noble 
minerals originated. Mercury symbolized 
the spirit, sulphur the soul, and salt the 
body. Nor were the alchemists far wrong. 
Salt ranks fifth among the 150 most im- 
portant materials used by the chemical in- 
dustry today, being exceeded only by wa- 
ter, air, coal, and sulphur. The brine de- 
rived from it ranks eighth. Modern chem- 
ists have done what their forerunners of 
long ago hoped to do. They have broken 
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LOADING ROCK SALT 
The initial mining operation opens the 
rooms to a height of 11 feet. Track is 
then laid and small power shovels 
(below) load the broken salt into 3!/- 
ton cars that are drawn by electric 
locomotives to one of the two shafts. 
After a room has been cleaned out, the 
track is taken up, more holes are drilled 
in the roof, and the overhanging mate- 
rial is shot down to a height of 20 feet. 
Next, the track is relaid and loading is 
done with large power shovels (left). 















































down salt into its components and from 
them obtained many new materials such 
as metallic sodium, caustic soda, chlorine, 
hydrogen, soda ash, and sodium carbon- 
ate. All are immensely important to in- 
dustry. 

Metallic sodium is converted into so- 
dium peroxide, a valuable ingredient in 
tooth powder and an antacid in mouth 
washes. And, by the way, if you want to 
whiten your teeth you'll find salt a very 
effective agent. Many people use it. By 
another chemical sleight-of-hand, metallic 
sodium enters into the production of 
peroxide of zinc. This goes into bleaching 
creams and is a powerful deodorant. Still 
another conversion yields hydrocyanic 
gas, which is widely employed for fumiga- 
ting. 

Caustic soda is extremely adaptable 
and is doing a good deal of war work. One 
of its largest industrial fields is the manu- 
facture of rayon—now the preferred fab- 
ric for heavy-duty tires for military ve- 
hicles. Soapmakers consume great quan- 
tities of caustic soda. Among their by- 
products is glycerin, which is of growing 
importance in the manufacture of syn- 
thetic resins and drying oils. It is also 
used extensively in the production of am- 
munition and explosives. Caustic soda 
kills the bad taste—sulphur—in mineral 


oil; eats the fabric out of old tires to free 
pure rubber; and, as lye, takes the hair off 
animal hides in the process of tanning. It 
plays a part in making phenol, from which 
we get sensitive explosives and dyestuffs, 
It is an ingredient in paint and varnish 
removers, destroys insects, softens water. 
In still other roles it meets a need in elec- 
troplating, alcohol rectification, purifica- 
tion of coal and coke by-products, and in 
the manufacture of pulp and paper. 
Chlorine, the other half of the sodium- 
chloride partnership, has been much im 
the news since it was placed under full 
priority on July, 26, 1941. First to feel the 
effects of chlorine restrictions were the 
paper and textile mills and laundries. If 
the paper on which this is printed does 
not happen to be as white as formerly, 
that can be accounted for by the fact that 
chlorine has gone to war. In the first 
place, the army requires lots of smokeless 
powder, so chlorine has been drafted to 
bleach the necessary cotton linters. It also 
helps to make a smoke-screen substance. 
The bleaching qualities of chlorine are 
attributable to its affinity for hydrogen. 
Since the latter is a key coloring agent for 
organic materials and readily eombines 
with chlorine upon contact, chlorine is a 
favorite bleach in many industries. It 
indispensable for a wide variety of clean- 
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ing jobs because it removes what is not 
wanted. It purifies pharmaceuticals, ex- 
tracts fat and oil from soybeans, nuts, 
grains, feathers, and slaughter-house tank- 
age. It sterilizes sewage and makes drink- 
ing water safe for public consumption. To 
chlorine belongs much of the credit for 
eliminating typhoid from the list of dis- 
eases that once seriously threatened cen- 
ters of population. 

In several forms, under the head of 
chlorinated hydrocarbons, chlorine is the 
base of solvents that have made modern 
dry cleaning possible. These solvents re- 
move the fats and oils that are responsible 
for most stains and are safe to use on all 
kinds of fabrics. They are not flammable. 
On the contrary, your fire extinguisher 
most likely contains one of these liquids. 
Chlorine performs an important service in 
the extraction of bromine from sea water, 
and in another guise it shows up in Freon, 
a cooling agent for household and com- 
mercial refrigeration and air-conditioning 
systems. 

By treating salt and sulphuric acid in a 
certain way chemists obtain salt cake, or 
sodium sulphate, which Johann Rudolf 
Glauber discovered 300 years ago and 
which goes under the name of Glauber’s 
Salt. Glauber thought that he had found 
the long-sought universal solvent and 


FINISHING OPERATIONS 


The mine produces about 1,700 tons 
of salt daily. After being hoisted from 
underground, the raw material passes 
ugh a primary crusher and then 
on to a picking belt from which women 
workers remove blasting wires, gyp- 
sim, and other extraneous matter 
(above). The salt is then reduced to the 
pe sizes in which it ie manne 
ty in separate bins. rom 
these it is drawn into bags that are 
thipped"to the distributors. Those 
ed. contain rock salt and weigh 
pounds each. 
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panacea for all human ills. He cited 26 
uses for his salt in medicine, 21 in the arts, 
and twelve in alchemy. Before the day of 
priorities, the kraft-pulp and paper in- 
dustry absorbed 70 per cent of the sodium- 
sulphate output of this country. If we have 
to carry our groceries home in old-fash- 
ioned net instead of brown-paper bags it 
will be for the reason that sodium sul- 
phate can do its share in fighting the Axis 
powers. Further, there is a demand for it 
in glass making, ceramic glazing, and in 
manufacturing other sodium salts and 
detergents. 

Hydrochloric acid, commonly known as 
spirits of salt, is a by-product of salt cake. 
A good deal of it is used in making syn- 
thetic rubber such as Neoprene, Koroseal, 
and Flamenal. It cleans steel and wire for 
galvanizing, enters into the production of 
solid carbon dioxide (dry ice), and helps to 
give us glucose, synthetic perfumes and 
dyes, as well as wood alcohol. It is used in 
tanning leather and in the manufacture 
and refining of sugar. Soda ash is another 
of salt’s prolific offspring, and finds ap- 
plication in making glass, soap, chemicals, 
cleaners, pulp and paper, water softeners, 
boiler compounds, and in oil refining. 

If the war causes a shortage of some of 
the things that we have been buying at 
the corner drugstore, salt may serve as a 






















substitute. For example, there is no better 
gargle for sore throat than salt and water. 
During the first world war doctors recom- 
mended it to men at cantonments as a 
safeguard against influenza. And, as men- 
tioned earlier, salt is a good dentifrice and 
is improved by baking soda. 

Recent experiments have shown that 
salt is as effective as sand for smothering 
incendiary bombs, and it is possible that 
great amounts of it will be called for in 
America’s preparations against air raids. 
Salt has several advantages over sand 
from the viewpoint of city dwellers. It 
comes in bags or boxes in almost any de- 
sired quantity from 1 pound up, whereas 
sand is commonly available in only 100- 
pound bags. 

The oceans contain 4,800,000 cubic 
miles of salt—enough to cover the con- 
tinental United States a mile and a half 
deep. In addition, the earth has a reserve 
of approximately 325,000 cubic miles, and 
the mineral is found in nearly every coun- 
try. The supply in the United States is 
well-night inexhaustible. In some locali- 
ties salt deposits are mined through shafts 
by methods similar to those used in ex- 
tracting coal. In other sections wells are 
put down and the brine is pumped out and 
evaporated. There are some natural brine 
reservoirs, but generally it is the practice 
to circulate water through dry salt beds 
and to pump the solution to the surface. 
Salt is also obtained from saline lakes by 
evaporation. 

Salt was first discovered in the United 
States near Syracuse, N.Y., and its pro- 
duction began in 1788 or 1789. History 
has it that the Indians sold it to American 
settlers as early as 1670. Rock salt was 
found at Avery Island, La., in 1862. It 
proved to be of strategic value to the Con- 
federate side during the Civil War be- 
cause the South was more or less effec- 
tually blockaded and had-to depend on its 
own resources. Today, this country leads 
the world in output and consumption, ac- 
counting for 35 per cent of the total annual 
production of 29,000,000 short tons. 
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Modern Homes 


for Aireraft Workers 


Robert MN. Beyan 


N A1,300-acre eminence within the 
(): limits of San Diego, Calif., 

there has recently been completed 
one of the largest and most unusual hous- 
ing projects in the country. This develop- 
ment, called Linda Vista, was created to 
provide homes for thousands of new em- 
ployees that were urgently needed in the 
expanding aircraft industry. Since the 
dwellings were intended for occupancy by 
defense workers, the undertaking was 
supervised by the Public Buildings Ad- 
ministration, a branch of the Federal 
Works Agency. 

Linda Vista is aptly named. Trans- 
lated, the words mean “Pretty View,”’’ 
and the name is most appropriate. Every 
geographical advantage of the site has 
been utilized by the far-sighted PBA 
planners on the theory, no doubt, that 
pleasing home surroundings are a definite 
aid to morale. West of the project is the 
Pacific Ocean. To the south lie sparkling 
San Diego Bay and the city itself. To the 
north and east are the colorful San Ber- 
nardino Mountains—the same range that 
sweeps majestically through the desert 
regions adjacent to the area. 

To the McNeil Construction Company 
and the Zoss Construction Company, both 
of Los Angeles, was entrusted the building 
of the project. The McNeil organization 
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is the oldest of its kind in southern Calif- 
ornia, having been in continuous existence 
since 1886. This company has to its 
credit numerous manufacturing plants 
and structures in Los Angeles and vicin- 
ity. The Zoss organization, formerly 
Sarver & Zoss, also is well known, having 
erected many post offices and other public 
buildings. 

Linda Vista represents a completely 
planned community for 3,000 families, 
and facilities have been provided for 13,- 
000 people. Among the conveniences is a 
commercial section which includes stores, 
a theater, administration buildings, and 
maintenance shops. A well-equipped hos- 
pital also has been constructed, as well 
as two elementary schools, a high school, 
parks, playgrounds, a sewage-disposal 
plant, a water system, and a modern elec- 
tric substation. Streets are macadam 
surfaced, have concrete curbs, and are 
lighted. 

The project water system connects with 
the city supply in Mission Canyon. Wa- 
ter is delivered to a 5,000,000-gallon reser- 
voir within the site and thence distributed 


GROUP OF 1,704 HOMES 


Below is an aerial view of Linda Vista, a 
Government-sponsored housing de- 
velopment for factory workers in San 
Diego, Calif. The improved tract is a 
mile wide and ranges up to two miles in 
length. The structures are of 36 differ. 
ent designs. At the left is one of the pre. 
fabricated dwellings. The cost of the 
project totaled $9,000,000, or an aver. 
age of $3,000 per family unit. 


to the buildings. The laying of the sewer 
and water lines presented problems not 
ordinarily encountered on jobs of this 
kind. For example, during one period of 
unusually heavy rains it was necessary at 
certain places to scrape off 6 feet of mud 
to reach solid ground. Once trenching be- 
gan, however, the ground was so hard 
that it challenged the capabilities of the 
numerous machines used for that opera- 
tion. All in all, 57 miles of sewer and 4 
miles of water lines were dug, and of the 
total 103 miles approximately 97 per cent 
was drilled and blasted. 

In one period of 93 working days was 
excavated 45 miles of trench—an out 
standing achievement in view of the fact 
that the conduits were laid at the same 
time. Superintendent of Utilities E. L. 
“Dude”? Brannon of the McNeil Com 
pany made extensive use of compressed- 
air power throughout these operations. 
Seventeen Ingersoll-Rand Mobil-Air com 
pressors were employed, the units furnish- 
ing air for many Jackhamers, pavilé 
breakers, and backfill tampers. Detach- 
able Jackbits of the Carr type were 
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for drilling, and their cutting edges were 
renewed by an electrically driven Jackbit 
grinder. Actual building was started dur- 
ing the early months of 1941. At the out- 
set, an observation tower was placed on 
the site, and shortly thereafter the con- 
tractors installed a motion-picture camera. 
Then the job was filmed from time to time 
to show progress. By September 15, 1941, 
the major work had been completed, far 
ahead of schedule. 

To understand the magnitude of the 
project, one must realize that Kearney 
Mesa occupies an area more than 2 miles 
long and at certain points a mile wide. The 
main axis follows the north-south ridge 
of the plateau. West, south, and east, the 
approaches are too steep to encourage the 
encroachment ‘of speculative develop- 
ments that might endanger property 
values. The planning was done with a 
skill and thoroughness unusual in an 
undertaking of this size and character. 

The gently rolling topography of the 
site made it possible for the architects and 
engineers to avoid a regimented housing 
plan. The main circulatory roads follow 


Photos, Federal Works Agency 
CONSTRUCTION SCENES 


The development occupies an elevated 
area known as Kearney Mesa. A great 
deal of excavating had to be done to 
provide a water-supply reservoir and 
other utilities. Some of this work is in 
agar in the picture above. The 
ying of 103 miles of water and sewer 
called for extensive trenching, 
per cent of which entailed drilling 
and blastin g- Seventeen Ingersoll- 
Rand portable compressors and num- 
erous rock drills, paving breakers, and 
tampers were employed for this 
milar operations. Two of the com- 
Pressors are shown at the right. 
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the general contours of the land and there- 
by form “super blocks.’’ Access to units 
within a block is by local streets, of which 
some are cul-de-sacs. In general, Kearney 
Mesa soil is shallow, and by clever alloca- 
tion of the dwellings the amount of cut 
and fill work was held to a minimum. 

The Linda Vista houses incorporate 
many architectural features common to 
southern California. It was necessary, 
however, to keep within the cost limita- 
tions set by the Lanham Act, which au- 
thorized the project. The Act stipulates 
that shelter costs must average $3,000 a 
unit. In spite of this fact, housing stand- 
ards of the USHA (United States Housing 
Authority) and the FHA have been ex- 
ceeded in Linda Vista homes. 

The houses in the development are of 36 
different designs, and to add to the variety 
and at the same time to minimize the cost 
of utilities the planners determined upon 
four general types of buildings. Of these, 
1,184 are single-family structures, 237 are 
built for two families, 178 for four, and 105 
for six. To accommodate both large and 
small households, some units have one 


bedroom, others two, and still others 
three. The living rooms are spacious, and 
each includes a dining alcove. The kitch- 
ens are furnished with a stove, sink, wash- 
tub, electric refrigerator, and metal stor- 
age cabinets. Heat is supplied by gas 
heaters of the circulator type. 

For the first time in such an extensive 
project, oak (hardwood) flooring is found 
in all the houses. The dwellings them- 
selves are of wood-frame construction, 
with concrete foundations and exteriors 
of redwood or of colored stucco. The low- 
pitched roofs are covered with asbestos 
shingles, and steel sash is a feature of all 
windows. Many parts of each building— 
walls, flooring, ceiling sections, plumbing 
units, and standard electric systems— 
were prefabricated before being trucked 
to the sites. There they were quickly as- 
sembled by expert crews of workers. 

In the building of the houses, materials 
were used in such quantities that the 
totals seem well-nigh incredible. Some 
conception of the enormity of the under- 
taking can be gained from the following 
figures: 103 miles of water and sewer pipe, 
24,000,000 board feet of lumber, 24,000 
doors, more than 20,000 lighting fixtures, 
2,500,000 square feet of hardwood floor- 
ing, 96,000 gallons of paint, 315,000 panes 
of glass, 810,000 square yards of lathing 
and plastering, 3,500,000 square feet of 
roofing, and 20,000 kegs of nails, the latter 
weighing in excess of 2,000,000 pounds. 

The Kearney Mesa housing develop- 
ment is a far cry from the type that sprang 
up in former eras under similar circum- 
stances. Today, the comfort, well-being, 
and morale of defense workers are of para- 
mount consideration. The Government 
believes—and wisely—that no man can 
put forth his best efforts unless his home 
environment is clean, comfortable, and 
worthy of pride. In Linda Vista the bunk- 
house is a thing of the past, for the com- 
munity represents the high standard of 
living to which America and Americans 
have become accustomed. 








The Magie 


of Photoretouching 
g. F. Nesbitt 


ITH the acceleration of travel 
and communication, our individ- 
ual horizons have receded. New 
and varied interests crowd our leisure 
moments, and the tempo of our lighter 
reading has quickened. Pictures are being 
used in ever-increasing numbers to aug- 
ment the printed word and, in many in- 
stances, to convey messages unassisted, 
Tabloid newspapers and picture maga- 
zines, mere tyros in the publishing field, 
have grown with mushroomlike rapidity, 
and are already challenging the long- 
standing leadership of their older and 
wordier contemporaries. 

Like many of the wonders of our modern 
civilization, the printed photograph has 
become so much a part of our daily lives 
and habits that it is generally taken for 
granted. Looking at it in newspaper, mag- 
azine, or booklet, few of us ever stop to 
wonder how it got there. Yet its transition 
from actuality to the printed page un- 
covers a whole group of highly technical 
industries in which the picture moves in 
progressive steps. Starting with the orig- 
inal negative, it is reproduced on sensi- 
tized paper, then photographed through a 
screen on a wet-plate negative and trans- 
ferred as a combination of tiny dots on to 
a metal plate, finally emerging as the 
finished product on paper through the 
medium of printer’s ink. It is a story of 
specialized skill, and its principal charac- 
ters are the photographer, the retoucher, 
the engraver, the electrotyper and, last, 
the printer. 

The photoretoucher is probably the 
least publicized member of the cast be- 
cause his work, when most effectively 
done, is seldom detected in the finished 
printed picture. By the magic of his art 
the weak out-of-focus photograph is sharp- 
ened and strengthened; the dark overex- 
posed photograph is lightened; blemishes 
and unwanted elements are eliminated; 
missing parts are inserted in their proper 
places; perspectives, distorted by the 
camera, are corrected; the uncompleted, 
unpainted machine is polished and finished, 
etc. And all this is done with such smooth- 
ness, precision of detail, and finesse in the 
matter of matching and blending color 
that the naturalness of the photograph and 
the delicate balance of its tones are left un- 
disturbed. It is an art that is as important 
as the photography itself, bridging, as it 
does, the gap between the potentialities of 
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SIMPLE—IF YOU KNOW HOW 


It is quite a task to cut apart a tool to show its insides, but a skilled retoucher can 

e job very nicely, as the two illustrations immédiately above prove. The 
upper one is an assembly drawing of a Multi-Vane air drill numbered for repro- 
duction in a parts list distributed to users. From that drawing an artist prepared 
the lower sectional view of the tool. 
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the photographic print and the require- 
ments of the reproduction process. 

There are few photographs that do not 
need retouching owing to the difficulties 
that beset the photographer and the me- 
chanical limitations of his craft. Shop 
views, for instance, or photographs of in- 
stallations where machines are arranged 
for working efficiency rather than picture 
composition, are adversely affected by in- 
adequate facilities, poor lighting, cramped 
quarters, and a score of other insurmount- 
able obstacles. In news shots and hap- 

action pictures, the photographer 
must make the most of conditions as he 
finds them, and the results are usually far 
the standards that insure satis- 
factory reproduction. Even the planned 
advertising photo originating in the studio, 
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with all its paraphernalia, requires spot- 
ting, lining, or separation. Arc lights cast 
double shadows—highly polished metal 
surfaces pick up hard black reflections— 
colored surfaces do not always photograph 
in black and white in their proper relation 
to other surfaces. 

The retoucher supplies the antidote. 
His chief tool is the airbrush, which is a 
misnomer because it is not a brush at all 
and does not, at any time, come in contact 
with the photograph on which he works. 
It is really a miniature spray gun with such 
delicately controlled action that its opera- 
tor can produce at will a tiny dot, a thin 
line, faint tint, deep shadow, smooth tone, 
or a coarse spatter texture. 

About the size of an ordinary fountain 
pen, the airbrush is operated by means of 


& 


(Z 


PRESTO, CHANGE-O 

At the top, left, a photoretoucher is at 
work with an airbrush. Veteran com- 
mercial artists remember when a boy 
was hired to pump air into a tank in 
the studio. Later, flasks of carbon 
dioxide served the purpose. Now the 
Jewett Studio, in New York, where this 
picture was taken, uses two small 
motor-driven air compressors. One is 
connected at each end of a pipe’ line 
that runs around the room and has 
fifteen hose take-offs extending to the 
artists’ desks. A valve midway in the 
distribution line is normally closed 
and each machine supplies half the 
demand, but in an emergency either 
one can carry the full load. The two 
other pictures show a partly assembled 
large compressor (above) in a manu- 
facturing plant and the finished ma- 
chine (left) as made up from it by a 
retoucher, with the foundation, driving 
motor, and other missing elements 
added and as the machine would look 
when mounted and fully equipped. 


compressed air. A small paint cup or res- 
ervoir, attached to its side, is conveniently 
placed and shaped so as to facilitate the 
frequent changes of color necessary to 
match the myriad variations of tone in 
the average photograph. The paint is 
drawn into the air stream, atomized, and 
ejected as a barely visible stream of vapor 
the size, force, and density of which are 
controlled by adjustment of a needle valve 
and manipulation of a trigger. In the 
hands of the expert, it is truly a magic 
wand, although its wielder, in place of the 
age-old “ presto,”’ relies upon a more sub- 
stantial, mundane formula—visualization, 
artistic ability, mechanical skill, and an 
intimate knowledge of the possibilities as 
well as the shortcomings of the graphic- 
reproduction processes. 
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Carey Holbrook 


can’t take his fish with a fly, or a buck- 

tail, or a spinner, or a bent-tailed 
wobbler, he just naturally ought to stay 
at home and help his wife wash. I don’t 
mean that a fisherman should travel 40 
miles up into the mountains and not have 
a worm or two along with him. He might 
run across a starving mockingbird and 
not have a dang thing in his box to feed 
him. Certainly he should take along a few 
good energetic worms, just in case, espe- 
cially when worms can be turned up by the 
dozen any place and anytime—except the 
day when he wants to go fishing. 

All you’ve got to do on the morning of 
your fishing trip is to step out behind the 
barn and dig up every yard of earth from 
th corral fence to the lower end of the 
cow pasture. Then, if you still have 
strength enough to drive, you run down 
the road a piece and buy your worms from 
a fellow who has had sense enough to 
hoard ’em. You won’t have to travel far. 
It’s a long lane that has no worm mer- 
chant in it. Of course your acute worm 
shortage occurs only on the days when 
you want to go fishing. Any other time 
all you’ve got to do is stick your spade in 
the ground, and the worms you turn up 
will chase you out of your own field. 

Every school child knows that earth- 
worms never change into millers or moths; 
once a worm, always a worm. And re- 
gardless of who told you, a worm can 
neither see nor hear. During heavy rains 
worms will climb on rocks to avoid being 
drowned, but if they remain in dry hot 
places they will die, since the membrane 
of their skin serves as lungs and must be 
kept damp if they are to survive. Darwin 
gives earthworms credit for being man’s 
first soil conditioner, claiming that they 
add a fifteenth of an inch to it annually. 


[eres fish with worms! If a fellow 
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I Newer Fish with Worms 





vary. 


Not only do they do that, but they reduce 
soil irregularities by making paths for 
new plants and tunnels for air and water 
as they burrow. 

These hermaphroditic, limbless, creep- 
ing, invertebrate creatures move along by 
contraction of a double row of bristles on 
the underside of the body, having two 
sets of muscles, one lengthwise and the 
other encircling the body. Where the 
earthworm has it all over us humans is 
that it may be both masculine and femi- 


‘nine. This morning the mama worm may 


take a notion to laya couple of thousand 
eggs: tonight she might decide she ought 
to be the papa, so she gets a clean shave 
and goes out wigwagging with a: lady 
friend. That’s what Darwin says about 


PROFITS FROM WORMS 


Everywhere in the United States there are persons 
who support themselves or add to their incomes 
by dealing in fish bait. The most-used live lure 
for fresh-water angling is the common earthworm, 
and its sale run into billions annually. Prices 
In New Jersey a small tumblerful of the 
writhing creatures retails for 50 cents. Some 
merchants raise their own supply. If there are 
chickens around, old bedsprings (left) are good 
for keeping them off the worm garden. Worms 
like a cool spot, with large rocks that keep the 
sun off and the moisture in the soil (below). They 
are not fastidious; in fact, they prefer a messy look- 
ing home such as that shown at the bottom. 






the worm. He doesn’t say anything about 
using it for fishing, and I never do. It 
ain’t sporting. 

# ~I didn’t have any intention of breaking 
my rule about worms that day I was fish- 
ing up on the Penas Negras. All day long 
I had been rotating my flies, pitching a 
gray hackle in this pool and a dusty miller 
in the next, hoping I could interest a trout 
in what I had to offer. But I couldn’t, and 
I felt pretty discouraged when I finally 
sat down to rest close by a pool high up in 
the canyon. You know the Penas Negras 
hits this canyon about a couple of miles 
from where it empties into the Rio de las 
Vacas, and along that stretch are boiling 
bits of white water that leap and snarl at 
the rocks. Below each riffle are blue and 
smiling pools, deep as the heart of 4 
woman, cold as a banker’s glance, mysteri- 
ous as a magicians rabbit, and peaceful 
as a brindle bull under a cork tree. And 
I felt pretty peaceful myself. I was just 
as surprised as the next fellow when ! 
reached back to find that that hard lumpia 
my hip pocket was a tobacco can practical- 
ly filled with as slimy a lot of red worms 
as you would want to see. I guess my 
wife must have left them there the last 
time she wore my pants. Dang wome 
anyway! 

I know she did not dig them herself, and 
she probably got them from the same 
merchant who told me that worms did 
not breed until after the freezing period— 
say between April and September. The 
eggs are covered with a little hard capsule 
and deposited into a cocoon affair. Before 
she gets ready to lay a batch, the old 
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mama worm looks like she’s wearing a 
girdle around her middle—like she might 
have been cut in two with a hoe and then 
sewed together again. But that girdle is 
her maternity belt. So far as being cut in 
two is concerned, it wouldn’t bother Mrs. 
Worm any. Both ends of her would go 
ahead and grow, so there would be two 
worms instead of one. 

Maybe that was what happened to 
the worm I picked out of the tobacco can. 
He was long and well filled, so I just 
threaded him on my hook and tied a cork 
on the line. I never have figured how that 
cork happened to be there, unless it flew 
out of some bottle and accidentally land- 
ed in my fishing box. But, anyway, after 
I had tied on a chunk of lead right above 
the leader, I heaved the whole mess into 
the pool and leaned back to rest. I was 
pretty bitter about the whole thing by 
this time. A fly fisherman just can’t have 
a bunch of worms following him up the 
creek without becoming a little soured on 
things. For a long time nothing happened, 
and I began to ponder on what a worm 
merchant had once told me. 

“There is a difference in worms,’ he 
said. “I’ve got the kind a fisherman can 
depend on—energetic, full of fight. I 
like to work my worms up to a pitch where 
they will snap at me when I poke a finger 
near their box. You see I feed ’em well,’’ 
he went on, ‘‘raw meat, cabbage, onions, 
and milk. This dried milk is fine to put 
a worm in shape to do his best work. Make 
a quart solution about once a month and 
pour it over them. Keep the top of your 
worm bed covered so the chickens can’t 
get to them. Feed ’em good and they’ll 
stay with you and be contented. They’re 
human just like you and me, and the 
worms I turn out are always ready to get 
right in there and try their hardest to 
lure a fish.”’ 

I kept thinking about what this fellow 
had told me, and had about decided that 
my wife must have bought those worms 
from the wrong merchant, because noth- 
ing happened. Lightly as the kiss of a 
virgin the cork rode on the sparkling 
bosom of the water. Across the pool a 
skunk made her way up the side of the 
mountain followed by six kits exact du- 
Plicates of the mother. A water bug 
skimmed across the pool, took a good look 
at the cork, and glided on. Higher and 
higher climbed the sun. Still nothing 
happened. “I always feed ’em right,” I 
muttered bitterly; ‘‘my worms are right 
m there trying.” I guess I must have 
dozed off for a moment, for when I opened 

my eyes to look down at the pool there was 
nO cork in sight. Moreover, the tip of the 
pole was down in the water and jiggling 
found like a jay with a jag. Well, sir, I 
didn’t lose any time, and with a yell that 
tattled the ridges I grabbed that pole and 
brought the whole mess out of the water. 
First came the cork, breaking the surface 
with a shower of drops, then the sinker 
and the leader, followed by the mightiest 
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trout a fisherman ever saw! Out of that 
pool he came sidewise with a whoosh that 
could be heard over in Cline’s Corners. 
The yank also brought out every stray 
limb and rock in the bottom of the pool, 
and the whole business landed in a tangle 
of raspberry bushes halfway up the 
mountainside, with me right on top of it. 
Boy was that a trout! Seventeen inches 
he measured from tip to tail, and I got 
him out with one jerk. Did I give him a 





chance by playing him along until he was 
tired? Hell, no! It took me half an hour to 
dig the hook’ out after I had carried him 
a hundred yards from the creek. 

I never fish with worms. But if I ever 
do happen to get another worm on my 
hook accidentally, I want to be sure that 
he is a well-raised, hermaphroditic, limb- 
less, creeping, invertebrate that has been 
trained to put his heart in his work. And 
I know just where a guy can buy that kind. 


Acidizing Oil Wells by Air Pressure 


HE practice of injecting acids into a 

newly drilled well to stimulate the 
output of petroleum or natural gas is not 
new, for it was mentioned by Frasch back 
in 1896. In 1932, research engineers of 
The Dow Chemical Company, at Midland, 
Mich., gave great impetus to acidizing 
by developing chemicals which, when 
added to the acid solvent, prevented 
the corrosion of the well equipment. Since 
then the method has been adopted by 
nearly every oil and gas field in the United 
States and has enabled operators to drain 
from limestone formations vast reservoirs 
of oil and gas that otherwise would have 
remained untapped. 

The basic principle of acidizing is quite 
simple and depends upon the chemical 
reaction of hydrochloric acid on limestone. 
When a quantity of hydrochloric acid is 
poured down a newly drilled well into the 
limestone formation, which is the natural 
reservoir for oil and gas, chemical reaction 
sets in and dissolves the lime structure 
with which it comes in contact. This tends 
to create a basin at the bottom of the well. 
However, to be most effective, channels 
must be opened and enlarged in all direc- 
tions from the basin so that oil or gas may 
flow in of its own accord. To accomplish 
this, acid must be forced into the sur- 
rounding limestone. Operators in differ- 
ent fields have learned by repeated tests 
during the past three years that the most 
efficient method of penetration is that 
which makes use of compressed air. 

By means of modern air-pressuring, the 
required amount of hydrochloric acid— 
100 to 1,000 gallons, depending upon the 
formation—is injected into a well and the 
casing head (top) is fitted with a special 
check valve to prevent the by-passing of 
air. A pipe, capable of withstanding a 
pressure of 1,000 pounds per square inch, 
connects this valve with a compressor. 
The machines used for the purpose are 
generally of the stationary gas-engine- 
driven type that is commonly found in 
oil fields. The air is forced down the well 
upon the acid, and the gauge valve at the 
casing head is watched carefully as the 
pressure rises. During the first 24-hour 
period an average of 1,000 cfm. per ver- 
tical foot of lime structure is applied, 
normally building up a pressure at the 
casing head ranging from 250 to 500 
pounds, or sufficient to force the acid the 
desired distance. So far as possible, this 


pressure is maintained until the acid has 
been chemically destroyed by contact 
with the limestone. The pressure is then 
released, and the acid-lime residue (cal- 
cium chloride) is pumped out of the well. 

The length of time it takes the air- 
impelled acid to spend itself depends upon 
the structure and formation of the lime- 
stone. One treatment is usually enough 
to bring a well into peak production, al- 
though in some cases it is necessary to re- 
sort to intermittent acidizing over a period 
of weeks. In many of the Ohio and Penn- 
sylvania stripper oil fields, where the for- 
mations are seamy, less pressure is needed 
to force the acid into pay rock. There, 
diesel-engine-driven compressors are used 
for air-pressuring. In other sections, where 
excessive air pressure is required and has 
to be confined within definite limits, pack- 
ers are placed at various depths in the 
lime structure and air is sent down the 
well through 2-inch-diameter tubing. 

The use of air in forcing acid into lime- 
stone formations virtually eliminates the 
pumping equipment formerly utilized for 
the purpose, and in more than 70 per 
cent of the cases there is a substantial re- 
duction in time and labor. Another im- 
portant factor is that the pressure under 
which the acid is driven out of the basin 
at the bottom of a well can be regulated to 
meet the needs of the particular lime 
structure, thus bringing about peak pro- 
duction of oil or gas. 
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At the left is the bottom of an oil well in 
a limestone formation as it a: 


drilling. The other sketch s how 
acid treatment opens up channels that 
facilitate the flow of oil to the opening. 
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Log of Our War Eeonomy 


HE following paragraphs contain 
significant bits of information culled 
from official press releases sent out by the 
War Production Board. 


Marcu 25—Local transit and railroad 
companies were prohibited from substi- 
tuting buses for street cars except where 
specifically authorized to do so. The ac- 
tion was taken to conserve buses for troop 
transportation and essential civilian move- 
ments. 


Marcu 31—The use of iron, steel, and 
zinc in the manufacture of cooking uten- 
sils, kitchenware, and nonessential house- 
hold articles was curtailed by from 10 to 
50 per cent. 

Prices of Pennsylvania anthracite coal 
were frozen at existing levels. 


Apri 1—Purchasers of collapsible 
tubes of tooth paste and shaving cream 
were told that they must hereafter turn 
in an empty tube for each new one bought. 


APRIL 2—-Plans for coéperation by in- 
dustry in a national nutrition program 
were announced. The slogan will be “‘U.S. 
Needs Us Strong—Eat Nutritional Food.”’ 

To discourage hoarding of scrap metals, 
Leon Henderson declared that prevailing 
prices would not be raised later. 


Apri 3—Manufacture of retreading 
materials for a limited number of tires 
from reclaimed rubber was authorized. 
The tires will be allotted to workers in 
defense industries. 

By restricting deliveries, ice-cream 
manufacturers hope to make their trans- 
portation facilities last 30 per cent longer. 

Manufacturers of office machinery were 
limited to producing machines necessary 
to meet Army, Navy, and other govern- 
mental requirements. 

The value of machine tools, presses, and 
other metal-working machinery shipped 
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**Now, for the last time, did you leave 
that Jackhamer out in the rain?” 


during February was given as $93,100,000. 


Apri 4—The jewelry industry was 
given until May 15 to use up all copper 
on hand that has been plated or alloyed 
with gold or silver. 


Aprit 6—Manufacturers of cigarettes 
were ordered to cease using lead foil in 
their packages after May 1, regardless of 
how much material they have on hand. 
The use of lead in buttons, costume jewel- 
ry, novelties, and trophies was also pro- 
hibited. 


Aprit 7—Donald M. Nelson said that 
within three months all manufacturing of 
consumers’ durable goods using critical 
metals would be stopped and that the 
plants, men, and facilities would be con- 
verted to war work. 

Commitments for war supplies and 
equipment since the bombardment of 
Pearl Harbor total $20,892,000,000. From 
June, 1940, to March 1, 1942, they amount- 
ed to $81,835,000,000. 

The kinds of soup that can be packed in 
cans after June 30 were specified, as well 
as the percentages of solids such soups are 
to contain. Only the No. 1 picnic or 
larger cans may be used for the purpose. 

Leon Henderson urged everyone to buy 
next winter’s coal now, predicting that by 
next fall the railroads and truck lines will 
be fully occupied with war shipments. 


Apri 8—Deliveries of loofa sponges 
were restricted. These come from plants 
now grown almost exclusively in Japan, 
but will be cultivated in this country. 
Loofa sponges are used for inner soles of 
footwear and as cleaners and scrubbers,in 
households. They have the property of 
absorbing oil and are used by the Navy for 
oil filtration. 

Government spending for war purposes 
was at the rate of $114,900,000 daily at 
the end of March. This was an advance of 
15 per cent over February. 


ApriIL 9—Nonessential con- 
struction of buildings that use 
war materials or equipment 
was limited to $500 for resi- 
dences, $1,000 for farm build- 
ings, and $5,000 for any other 
form of structure. 

Tire-rationing boards were 
instructed no longer to post 
the names of Government in- 
telligence officers who receive 
tires and not to include them 
in the lists given to news- 
papers. 
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AprIL 12—Rationing of 
typewriters was postponed 
from April 13 to April 20 be- 
cause the necessary forms 




















“Hey get off! This is heavy enough 
without you on it.”’ 


were not available in some sections. The 
stock of machines on hand for eligible 
purchasers consists of 100,000 new units, 
mostly portables, and 750,000 standard- 
size, used machines. 

Production of medium and heavy trucks 
for civilian use was ordered discontinued 
after existing quota allotments are com- 
pleted. Passenger buses of certain types 
are not affected. 


Apri, 13—The supply of chlorine for 
civilian use was restricted. In view of the 
resultant curtailment of bleaches, it was 
predicted that we will return to the old- 
time method of whitening clothes by wash- 
ing them thoroughly and exposing them to 
sunshine. Commercial laundries will 
henceforth receive only 10 per cent of 
their usual amounts of chlorine. 


Apri 14—Officers of an Indiana motor- 
sales firm were convicted on eight counts 
under the first indictments growing out 
of the tire-rationing program. They ad- 
mitted making a false report on the num- 
ber of tires the concern had on hand o 
December 12. 

It was announced that the salvage of 
wastepaper was enabling paper mill 
throughout the country to meet current 
orders but that little scrap rubber wa 
being turned in. 

By limiting the amount of shellac avail 
able to manufacturers the WPB auto 
matically reduced the output of phon0 
graph records and radio transcriptions 
30 per cent of the 1941 production. 

The WPB announced that manufactur 
ers of mining machinery would be allotted 
about $50,000,000 worth of materials 
during the quarter ending June 30. This 
will insure a steady flow of equipment 
mines and smelters producing strates 
metals. Under present regulations, prim 
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“I don’t care how much you’ve been reading 
about the Mount Rushmore Memorial, Haw- 


kins. This is a road job.” 


ties will not be granted to mines whose out- 
put in dollar value runs to as much as 30 
per cent gold or silver. 


Apri, 15—Predicting more walking for 
all of us, the Government urged greater 
care in buying shoes to insure a good fit. 
Suggestions as to the proper care of shoes 
to make them last longer were also made. 

The American Red Cross was desig- 
nated to collect and return for reprocessing 
the wool obtained in trimming the cuffs 
from men’s pants made before the ban on 
cuffs. The 19,500,000 trousers on hand 
are expected to provide material for 300,- 
000 additional suits. Men were given the 
assurance that the wartime suits and 
overcoats will not differ radically in ap- 
pearance from those now worn. 

Two midwestern firms that shipped a- 
luminum for nonwar purposes were pro- 
hibited from doing business in aluminum 
for four months and three months, re- 
spectively. 

Declaring that production lines are 
battle lines, Donald M. Nelson urged 
more subcontracting to put every idle 
tool to work on war orders. He believes 
that as much as 90 per cent of some prime 
contracts can be subcontracted. 

Steel manufacturers were requested to 
limit their production of steel for shoe 
shanks to the three thinnest sections now 


| Made. A shoe shank is a sheet-steel stamp- 


ing that reinforces that part of a shoe 
that supports the arch of the foot. 


Apri, 16—Donald M. Nelson declared 
that war-plant workers should take vaca- 
tions, but that they should be arranged so 
that production will not suffer. 

ications to buy new commercial 
were discouraged unless the cars 
Would help win the war. More than 50,000 
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applications were received 
during the first month of the 
rationing plan. 

Use of natural resins in cer- 
tain paints and finishing com- 
pounds was restricted. One 
result will be rougher surfaces 
on playing cards and lead 
pencils. 

Production of electric heat- 
ing pads for home use was 
prohibited after June 30. 


Aprit 17—The Director of 
Industry Operations assumed 
control of the allocation of 
heavy compressors and dry 
vacuum pumps. Crank- and 
flywheel-type horizontal units 
displacing more than 50 cfm., 
and all other types of re- 
ciprocating machines  dis- 
placing more than 300 cfm., 
can neither be ordered nor de- 
livered without explicit au- 
thorization, and war require- 
ments will be served first. 

The quota allotment of 
new passenger autos for March, April, 
and May was set at 120,000. From 
January 1 to March 31, cars released 
by local rationing boards totaled 41,- 
000. 

Donald M. Nelson told newspaper 
editors that the United States is now sup- 
plying all the United Nations with critical 
raw materials, many of the finished and 
semifinished goods needed for war pro- 
duction, and a large part of the arms and 
implements of war. In addition, it is arm- 
ing itself. 

It was ordered that no person may use 
more than 60 pounds of honey in any 
month of 1942 in the manufacture of 
products. 

Regulations limiting the 
use of tung oil were applied 
also to its substitute, oiticica 
oil because of the failure of 
the season’s crop of oiticica 
nuts in Brazil. 


Aprit 18—Director of De- 
fense Transportation Joseph 
B. Eastman announced a 12- 
point program to insure max- 
imum utilization of existing 
local passenger transit facili- 
ties. Staggering of working, 
store, and business hours; 
diversion of bus traffic to 
street cars; control of street 
traffic to favor the movement 
of mass-transit vehicles; and 
use of school buses for general 
transportation were among 
the measures advocated. 

Mr. Eastman refused to 


certify that a proposed 1,050- 
mile crude-oil pipe line from 
Wichita County, Texas, to 
Savannah, Ga., is necessary 





for national defense. The line would re- 
quire 85,000 tons of steel and many _en- 
gines and pumps. 


APRIL 19—Owners of the nation’s 
5,000,000 commercial automobiles were 
urged to exercise rigid maintenance to 
conserve them. Rebuilding of worn parts 
was recommended because of the growing 
scarcity of replacements. 

Thirteen firms that supply 95 per cent 
of the brass materials used for small-arms 
ammunition agreed to reduce their prices 
1 cent a pound. 

The OPA announced that every holder 
of a War Ration Book will be allotted not 
more than 5 pounds of sugar for the home- 
canning of fruits and vegetables. 


APRIL 20—Total building construction in 
1942 was estimated at $13,750,000,000, a 
20 per cent increase over the previous high 
year, 1941. 

Maximum prices of domestic and for- 
eign wood pulp were frozen at levels pre- 
vailing for the past two years. 

Rationing of sugar came nearer, with 
the distribution of millions of copies of 
instructions and forms. Our nation now 
uses 20,000 pounds of sugar a minute. 

Upon assuming the chairmanship of the 
War Manpower Commission, Paul V. 
McNutt predicted that 13,000,000 ad- 
ditional war-production workers will be 
placed in jobs during the ensuing year. 
Anent the skilled labor shortage he said 
that for every skilled tool designer avail- 
able 51 are needed. The ratios prevailing 
for some other occupations are: marine 
machinists, 22 to 1; ship carpenters, 7 to 1; 
aircraft riveters, 4 to 1. 


APRIL 23—Further rationing of gasoline 
in the East was announced for May 15. 





**Joe seems to have forgotten already that he 
painted himself into a corner of his kitchen 
about this time last week.”’ 
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Let's Ge Fishing 


HE fact that 23,000,000 Americans go 

fishing in an average year justifies our 
publishing a brief article on angling in this 
issue. Any subject that interests such a 
large proportion of the general public 
merits attention. A good fish story—and 
we think ours is good—ought to serve as 
a spring tonic and soothe war-jangled 
nerves. 

Fishing for sport is continually develop- 
ing into a more exact science. Everyone 
likes the story of the small boy who, with 
the simplest of outfits, catches more fish 
than the city fellow who is literally weight- 
ed down with modern equipment, but that 
is not true anymore. Fish are not so 
plentiful in inland streams and lakes as 
they were a few years ago, and the number 
of fishermen has increased many fold. If 
it were not for the systematic stocking of 
watercourses, angling would soon become 
a dead sport in most sections of the 
country. In short, the competition is 
keener than it used to be, and, by and 
large, the better-equipped fisherman gets 
the most fish. It is true, of course, that 
they are generally skillful anglers, for 
“the better the workman the better his 
tools.” 

Numerous fishermen not only are 
meticulous about their tackle and sticklers 
about the proper angling technique but 
they are also prone to put their trust in 
scientific data rather than in “ fisherman’s 
luck.”” Every angler knows that at certain 
times “‘they are not biting,”’ but it was 
only recently that anyone tried to find 
out why this is so and to work out a basis 
on which to forecast the periods of good 
and bad fishing. Now it is pretty generally 
conceded that the sun and moon exert 
subtle influences on the feeding habits of 
fish. Investigators have worked out 
sol-lunar tables that list the major and 
minor feeding periods for each day, and 
experience proves that they are remark- 
ably accurate. 

Along with this scientific approach to 
angling has come a vast improvement in 
tackle and equipment. Plastics, nylon, 
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and other synthetics are making big in- 
roads on older materials and, despite the 
fact that their first cost is sometimes high- 
er, reduce the over-all cost of fishing be- 
cause of their greater durability. Right 
now there is a shortage of hooks from Nor- 
way and England, of gut for leaders from 
Spain and Japan, of bamboo for rods from 
China, etc., but American inventiveness 
and ingenuity can be depended upon to 
tide the army of anglers over the war 
period. Like baseball, fishing is one pleas- 
ure that our nation does not want to 
forego. 


Keep ’Em Running 


URING these times, when the nation- 

al slogan is “‘Keep ’em Flying,”’ it be- 
hooves plant engineers in charge of ma- 
chinery to keep it running. This is vital 
for factories that are turning out war 
supplies, and it is equally important for 
others because they may not be able to 
get replacements for some machines and, 
if they are, it would reduce the war-pro- 
duction effort to just that extent. 

Compressed air is depended upon for 
important operations in many plants, and 
in some of them it is a vital form of power. 
In all of them careful attention should be 
given to the compressors, the distribution 
lines, and the tools or machines that are 
air operated. They should be inspected 
more often than formerly and receive 
regular maintenance to keep them func- 
tioning properly and to obviate the neces- 
sity of making major repairs. In normal 
times the latter could be done on Saturday 
afternoons and Sundays; but under the 
7-day weekly schedule now in force in 
most factories, machinery cannot long re- 
main idle without seriously curtailing pro- 
duction. 

There is an optimum pressure for the 
operation of most compressed-air tools 
and machines, and-their effectiveness is 
seriously impaired if the pressure is mate- 
rially lowered. Such a drop can come from 
various causes. The compressor may not 
be running right, or there may be too great 














a drain on it to enable it to keep the line 
pressure up. Oftentimes it does its part 
only to have leaks in the distribution lines 
waste much of the air and reduce the pres. 
sure below the point of maximum efficiency. 
So much has been written on this subject 
that it should not be necessary to mention 
it again; but there are still too many leaky 
pipe lines, and testing for tightness should 
be done regularly. 

Another harmful influence is moisture 
in the compressed-air system. In tools and 
machines, it washes away lubricants, re- 
sulting in excessive wear with attendant 
sluggish operation. This may soon lead to 
costly repairs, or lost time. Aftercoolers, 
supplemented in some cases by traps and 
separators in the distribution lines, will 
reduce the moisture content below the 
danger point and pay for themselves 
quickly in many cases. 


In Praise of Molasses 


N the days of sugar rationing that lie 

directly ahead, some Americans may 
perhaps turn to molasses to obtain some 
of the sweetness they crave. In that event, 
they will be improving their bodily health. 
In another era, people took sulphur and 
molasses as a spring tonic and apparently 
benefited by it, although they did not 
know why.. Scientists have recently d 
termined that molasses is rich in iron and 
calcium, as well as in vitamins of the B 
complex. These dietary items are 
ly helpful after the deficiencies of winter. 
Refined sugar, on the other hand, con- 
tains fewer minerals and vitamins ” 
any food we eat. 

Molasses, like honey, is rich in inal 
sugar, a noncrystallizing, syrupy mixture 
of dextrose and levulose. These sugalé, 
in addition to their other desirable qualr 
ties, furnish abundant and immediate 
energy. Molasses has a distinctive, plea’ 
ing taste, and as it blends well with many 
other flavors it can be used in preparing 
many appetizing foods. So far, researchers 
have been unable to discover any reas0? 
for partaking of sulphur. 


CoMmPRESSED AIR MAGAZINE 
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N WET places such as mines, pumping 
stations, and washing plants, where al- 
ternating current is used for extension 
lighting, the danger of electric shock is 
always present. It can, however, be 
eliminated by equipping the cords with 
50-watt, 110/6-volt transformers and 6- 
yolt lamps; ‘a practice .that. has been 
adopted by the Public Service Electric & 
Gas Company of New Jersey. The neces- 
sity of these protective measures was em- 
ized in an article in Public Utilities 
Safety published by the National Safety 
Council, and we quote from it because 
of the general disregard of the danger. 
“There seems to be a belief among 
workmen that 110 volts is not harmful 
and can produce fatal shock only in cases 
where a man has a weak heart. This is not 
true. Tests have been conducted which 
show that when an electric circuit is com- 
pleted through a wet contact, any voltage 


Danger of Electric Shock from Cerds and Its Prevention 


in excess of 12 volts is dangerous. Realiz- 
ing the hazard that exists when work is 
performed in a wet or damp location that 
provides a perfect ground for the 110-volt 
circuit should extension lamps become 
defective, the electric generation depart- 
ment of the Public Service Electric & Gas 
Company in 1928 decided to have one of 
the local manufacturers design and de- 
velop a 110- to 32-volt, 50-watt trans- 
former. During that year all 110-volt ex- 
tension cords were replaced with the new 
32-volt transformer. However, as a result 
of further experimentation, this trans- 
former was rebuilt so that its secondary 
voltage was reduced to 6 volts, which is 
recognized as an absolutely safe minimum. 
It is now possible to procure 6-volt lamps 
with the standard base. Low-voltage 
transformers of this kind are being used 
exclusively about the property to elim- 
inate electric shock.” 


Rust Weighed by Supersensitive Balance 


NE of the most sensitive weighing 
machines ever devised is being used 
by Dr. Earl A. Gulbransen of the Wes- 
tinghouse Research Laboratories in con- 
nection with his studies of rust preven- 
tion. This balance, which is described 


briefly in the following paragraphs, meas- 
ures its loads in weight units of ten- 
billionths of an ounce! 

It is estimated that the damage to 
bridges, steel buildings, and machine 
tarnish, and corrosion 


parts by rust, 





FOREST OF GADGETS TO WEIGH SPECKS 


Dr. Earl A. Gulbransen, research chemist of the Westinghouse Electric & Manu- 

facturing Company, measuring rust and tarnish in units of ten-billionths of an 

ounce. The assembly of tubes, valves, and meters at the left controls vacuum 

Pumps and gas tanks connected to the glass tube housing the sensitive balance 
t weighs atoms of oxygen forming on metal and causing corrosion. The com- 
© weighing instrument is on the table at the right. 
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LIFESAVER 


This lifebelt is manufactured for the 
nations’s armed forces by The Firestone 
Tire & Rubber Company and is so com- 
pact that it can be worn around the 
waist without inconvenience under 
combat conditions. It is inflated by 
bringing pressure to bear on two com- 
mon drugstore-variety carbon-dioxide 
cartridges, thus filling the belt with the 
buoyant gas. Normally it is worn folded, 
but under expansion it automatically 
opens, as shown in this picture. 





amounts to $200,000,000 annually. In 
an effort to reduce this staggering total, 
Doctor Gulbransen is seeking new ways 
to protect steel and other metals against 
the destructive action of oxygen in the 
air. The special weighing machine de- 
veloped for this work is sealed in one arm 
of a cross-shaped glass tube. The moving 
arm of the balance is made of quartz and 
is 6 inches long and '/¢ inch in diameter. 
The fulcrum is a piece of fine tungsten 
wire which is stretched across a frame- 
work that is also of quartz. From one 
end of the moving beam is suspended a 
sample of steel half the size of a razor 
blade and from the other an equally 
heavy counterweight. The pointer of the 
balance moves so slightly when a layer 
of oxygen atoms forms on the steel that 
the movement can be observed only 
through a microscope. One layer is about 
ten-billionths of an inch thick, and there 
are enough atoms in just one thimbleful 
of oxygen for more than 65,000 such 
layers. 

The weighing procedure is as follows: 
The piece of steel is polished and washed 
three times in alcohol before it is placed 
in the tube. That contact with air, brief 
as it is, is sufficient to deposit on it sev- 
eral films of oxide. With the metal in 
position, the tube is sealed; the air is with- 
drawn by vacuum pumps; and a small 
quantity of hydrogen is piped into it. 
Combined with the oxygen on the steel, 
the hydrogen forms free water vapor 
which is at once pumped out, thus leaving 
the steel surface clean. Next, a small 
amount of oxygen is admitted to the tube. 
As oxide forms, the metal becomes in- 
creasingly heavier, and the changes in 
weight are recorded every few minutes. 
It has been found that a single layer of 
oxygen atoms weighs about fifteen-bil- 
lionths of an ounce. 
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Reclaiming Leaky Castings 


UCH as timber is impregnated with 
preservatives to increase its life, so 
can castings that have become leaky 
through use be treated and thus made 
good for further service. This applies 
equally to iron, steel, bronze, brass, alu- 
minum, nickel, and silver castings, claims 
the Bakelite Corporation, which has de- 
veloped two sealing solutions for the pur- 
pose: BE-2106, which contains a filler that 
prevents shrinkage and is suitable for 
aluminum and other castings with some- 
what open porosity, and BV-1845, a thin- 
ner mixture for castings of finer texture 
such as bronze, brass, nickel, and silver. 
The procedure by which the work is 
done is as follows: First the casting is 
cleaned and all openings but one are 
closed with plugs or gaskets. Then it is 
filled with the proper solution, and air or 
hydrostatic pressure is applied to force it 
into the pores. The pressure, which may 
run as high as 250 to 500 pounds with 
heavy castings, is maintained anywhere 
from two minutes to an hour, depending 
on the porosity. To assure penetration in 
the case of metals of fine texture, it may 
be advisable to draw a vacuum on it be- 
fore impregnation. Next, the casting is 
cleaned by rinsing it with denatured al- 
cohol, and this is followed by a prelimi- 
nary baking at 175°F. for an hour or more 
to volatilize the solvent in the solution. 
Polymerization of the resin is effected by 
further baking at 250-275°F . for from two 
to five hours, depending on the oven and 
the size of the casting. At the end of that 
period the resin is infusible and insoluble, 
and remains so. 
It is claimed that castings so impreg- 
nated are not affected by cold or hot 


water and by steam or temperatures up 
to 400°F. However, while the inert seal is 
resistant to most chemical reagents, spe- 
cial treatment is sometimes needed to re- 
claim castings employed in the chemical 
industry. It is pointed out that the sys- 
tem might be used to advantage for cast- 
ings that are under pressure while at work. 
By making them tight in the first place it 
would be possible to prevent minor leaks 
that are not discovered until the castings 
are in service. 


Mechanical Watchman 


OW, instantly, to effect a complete 
blackout when an air alarm sounds 
at night, is a problem that is puzzling 
many municipalities. The question is how 
to switch off in and outdoor advertising 
signs, as well as lights left burning in in- 
dividual establishments as a protection 
against burglary? Large concerns have 
watchmen on the job, but small places of 
business cannot afford them and depend 
on electric lights to safeguard their mer- 
chandise, equipment, etc. The answer is 
the photo-electric cell, and the idea of 
using it originated with Andrew Tessier 
who, together with his brother, conducts 
a modest machine shop in Schenectady, 
A 
When war was declared, orders were is- 
sued to everyone in the community—in- 
cluding store owners, service stations, and 
the like, that all lights must be extin- 
guished within five minutes after an air- 
raid warning. The Tessiers decided that 
the easiest way out of the difficulty was 
to dispense with illumination after the 
day’s work; but the first night the place 











TIRE RATIONING DOESN’T BOTHER HIM 
Perkins Battles, rural mail carrier of Randolph, Vt., is picturéd here with his 


snowmobile. His auto is shod with tires that were discarded 
They have a cross-section width of 17 inches and fit a 16-inch wheel. 


lane. 


by a transport air- 


ttles says the large tires enable him to travel a deep snow or mud without 


the usual difficulties. He uses the vehicle as shown 
then changes to regular automobile tires. 
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uring six months of the year, 





Photo, General Electric Company 


NEVER SLEEPS 


Mounted in a second-story window 
where it can be focused on the nearest 
street lamp, the electric eye stands 
guard over the Tessier Brothers’ shop, 
turning the lights off during a black- 
out and on when the “all clear “sounds. 


was left in darkness it was broken into. In 
trying to protect themselves and yet save 
the expense of a watchman, it occurred to 
Andrew that both could be done by means 
of the electric eye. He promptly had one 
installed at a second-story window, with 
the ‘‘eye” focused on a nearby street lamp 
and adjusted so that when that lamp is 
extinguished all the lights left burning in 
the shop are extinguished, and when the 
street lamp goes on again all the shop 
lights are switched on automatically. The 
system works; and for an expenditure of 
less than $50 the Tessiers have provided 
themselves with a dependable guard for 
the duration of the war. 


Light-Weight Cherry Picker 


OR its own use in small tunnels and 
I’ crosscuts, Silver King Coalition Mines 
Company of Park City, Utah, has devel- 
oped a “cherry picker” that is light and 
compact so that one man can easily move 
it about. The steel framework consists of 
a 5-inch I-beam supported by A-shaped 
ends of 2-inch pipe with 1'-inch bracing 
and looks like an exaggerated sawhorse. 
Suspended from a 1-ton crawl traveling 
on the I-beam is a short air cylinder to the 
piston rod of which is bolted a 4-inch | 
beam disposed lengthwise and carrying # 
chain at each end. When a car is spotted 
under the cherry picker, saddles, attached 
to the chains, are slipped over the ends 
of the underframe of the car and air is a¢- 
mitted to the hoist by opening a 3-way 
valve. The car is thus lifted without ef 
fort and is then pushed to one side by aid 
of the crawl. ‘The over-all height ané 
bottom width of the equipment are 7 fee 
9% inches and 9 feet, respectively. 
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To help keep motors and generators in 
gervice 24 hours a day, the Ideal Com- 
mutator Dresser Company recommends 
the use of its new commutator cleaning 
stone. It works while a machine is run- 





ning, and is said to remove any excess 
film or brush deposits by simply holding it 
against the commutator and slowly mov- 
ing it across the face. Five sizes, ranging 
from 2x2x2 to 434x2x!% inches, are avail- 
able. 





Nuplastic, a tough waterproof material 
that can be molded or spread by pressure 
of the fingers, is recommended for sealing 
and mending jobs of all kinds. It can be 
applied to any smooth, dry surface and is 
said to be especially suitable for repairing 
or altering wood or metal foundry pat- 
terns. 





As a substitute for cork for low-tem- 
perature and roof insulation, the Owens- 
Corning Fiberglas Corporation is produc- 
ing a material made of glass fibers and 
coated with asphalt. It comes in 12x36- 
inch blocks in three thicknesses—1, 1'%, 
and 2inches—and is compressed to a densi- 


| tyof6 pounds per cubic foot, giving it suf- 


ficient strength for self-supporting parti- 
tions, The insulation is said to be odor- 
less, fire-resistant, and proof against in- 
sects and vermin. AE Board, as it is des- 
ignated, can be sawed, using kerosene as 
alubricant, and is fastened with treated- 
wood skewers. 





For greater convenience, the Tempil 
Corporation is now offering its tempera- 
ture-indicating chemicals for metals in 
ttick instead of pellet form. The mark it 
leaves looks like chalk, but changes into a 
liquid streak the instant the metal reaches 
the required temperature, thus preventing 
Wetheating. The sticks are packed in in- 
dividual tubes and are made to signal 
temperatures between 125 and 300°F. in 
% gradations and between 300 and 
1400° in 50° steps. Each Tempilstik in- 

only one temperature and is good 
for 1,000 applications. 





The State of Mississippi is kind to its 
motorists. The highway department oper- 
ales a sweeper equipped with magnets to 
lear the roads of bits of iron that might 
damage tires. The trailer-truck carries 
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Industrial Notes 


three magnets—two in front and one in 
back—covering, combined, a strip 8 feet 
wide. Each magnet is approximately 3 
feet long and 17 inches wide and is capable 
of attracting up to 4-inch nails about 714 
inches away from the center. For dirt 
roads or airplane landing fields, the units 
are hung 3 or 4 inches above the ground, 
permitting the magnetic force to penetrate 
the loose sand or gravel and to remove 
buried pieces of metal that might work 
their way up to the surface. 





For electrical apparatus that are sub- 
jected to abnormally high temperatures 
The Sterling Varnish Company has pro- 
duced a new insulating varnish under the 
designation of S-110. When baked at 
175-200°C. (347-392°F.) it dries all the 
way through the deepest winding, it is 
claimed, and will withstand operating 
temperatures of 250°C. (482°F.) The film 
is mechanically strong, exceptionally ad- 
hesive and flexible, and retains these 
characteristics under adverse heat con- 
ditions. 





Tamptite, an innovation in dynamite 
cartridges, has been announced by Her- 
cules Powder Company. The dynamite is 
packed in a waxed-paper shell having a 
spirally disposed line of perforations that 
are located between layers of paper so that 
there are no direct tracks in the wall 
through which moisture might enter and 
contents leak out. When a charge is 
tamped in a bore hole, the cartridge un- 
wraps slightly as the dynamite expands 
to fill the hole. Because of this feature it 
is not necessary to slit the container, as is 
now generally done, thus saving consider- 
able time. The latter is not weakened 
sufficiently to make priming difficult; and 
it is said that Tamptite cartridges are 





BEFORE AND AFTER TAMPING 





capable of withstanding ordinary shipping 
and handling as well as do the conven- 
tional types. All Hercules explosives com- 
monly used in mining, quarrying, con- 
tracting, underground work, etc., and 
ranging in diameter up to 1% inches, are 
available in the new shell. 





A newly designed pressure switch for 
small motor-driven air compressors is of- 
fered by the Square D Company. In ad- 
dition to performing the usual function of 
starting the motor when the receiver 
pressure drops and shutting off the cur- 
rent when full pressure is built up, the 
device incorporates a release valve which 
eases the starting load on the motor. This 
valve exhausts the high-pressure air 





which is trapped between the cylinder 
head and the check valve as soon as the 
current is turned off, with the result that 
the compressor always starts at no load. 
The entire assembly is compact and can 
be installed with ease and safety. A heavy 
block of porcelain serves as the line and 
motor terminal and has clearly marked 
compartments for the lead wires. Termi- 
nal screws are vertical in order to facilitate 
wiring. Interior parts are plated to pre- 
vent corrosion, and the actuating dia- 
phragm is a high-grade fabric impreg- 
nated with a specially compounded rub- 
ber. Oil-resisting diaphragms also are ob- 
tainable. Class 9213A3 switches, as they 
are designated, are available with ad- 
justable cut-out pressures ranging from 50 
to 200 pounds per square inch and dif- 
ferentials from 15 to 40 pounds. The elec- 
trical ratings are: single phase, 1/4 hp. 
110 volts, 2 hp. 220 volts; single-phase 
alternating current, 1 hp. 550 volts; 2- 
and 3-phase alternating current, 2 hp. 110 
volts, 3 hp. 220 volts, 1 hp. 550 volts; and 
for direct current, % hp. 110 and 220 volts. 





Skin disorders resulting from bacteria 
or fungi in cutting, drawing, and core oils, 
etc., can be prevented, it is claimed, by the 
addition of a germicide in tablet form. 
The latter is suitable for use with both 
emulsified- and paraffin-base oils, being 
dissolved in water for mixing with the 
former and in alcohol for the latter. 
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Type XVO 
- Panis POWERE!| 
EG COMPRESSOR 


‘cmmmmpry 
on fobs Like The 


With one gallon of fuel the XVO will compress) 
5600 cubic feet of air to 100 pounds pressur 


= = ILL BOAT That is 933 cubic feet for 1¢ when fuel costs ¢ 
. oo per gallon. 


x3 





Such exceptionally low fuel costs reflect” 
- ‘uae the advanced engineering features that have bedi : 
ae built into this compact 4-cycle Diesel engine and 
: the modern air compressor. 3 
The proved reliability and ease of operati . 
make the unit ideal for a wide variety of job . 
Owners everywhere tell us that it fulfills a long-f " 
need for a modern direct-connected Diesel engi 
~ joke driven compressor. Ask our nearest represen 
tive for further information, and for catalog 307 
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